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HEALTH INSURANCE PLAN. 


For the 7 out of 8 who need more protection- 


PAYS 
MONEY MONEY 
When You're Sick! BAC K 
When Covered Sickness or Accident If You Stay Well 


fits.Today only 1 person in 8 has enough When You Stay Well, You Get Ca: 
hospitalization insurance. But now Beck; What. cuuld sake, x0ra'ssones 


there's a wonderful answer. . .a new kind oe taste a 
SASH PRO- an health insurance that pays money 


of plan to give you the back if you don't use it? Here's a plan 
'TECTION you'll need when sick or hurt. that does! If you need the benefits, the 
Money that’s paid direct to you, over and money is there to help you... if you 
above any other protection you have. stay well, or use only part of the benefits, 
| Generous specified benefits for doctor you've added to your savings. Think of 
bills, hospital room, surgeon's fees, drugs it! You don’t have to be sick or hurt to 
—even medicine prescribed when you're | collect! Either way, you can’t lose! This 
out of the hospital. AND if you stay new kind of common-sense protection, 
| well and don’t use all the benefits you Policy NC-701, available only from 
get a CASH REFUND at maturity. Bankes Tlie & Ganeatty Concay oa 
‘The amount depends on benefits already part of the famous White Cross Plan. 


and how long the policy has been in force. tion about this remarkable health 
Sick or well, this plan pays off! insurance plan. 


| received, the principal amount selected, Send today for valuable Free Informa 
| 


ed Protection to age 75 or until 

been paid the full amount of the y either in specified benefits or in 

Brincipal sum in specified benefits. a contingent cash refund. 

= Your low individual rates can never be * Generous cash payments specified for 
doctor, hospital room, drugs, surgery, mis- 

cellaneous bills, etc. 

ys cash direct to you—over and above 

everything you collect on other insurance. 
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The White Cross Plan / Bankers Life & Casualty Co. 
offered by / An Old Line, Legal Reserve Stock Company 
HOME OFFICE: Chicago 30, IN. 
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Steel bodyguard stops tire killers cold 


ion short lengths of steel wire are embedded in the 

\ds of off-the-road Goodyear tires. They guard 

ainst cuts and bruise breaks from sharp 

rocks, stabbing stumps, slashing scrap metal and other 
tire destroyers. 

‘This steel bodyguard also retards cut growth. And it 

helps prevent separations too, because it actually “zip- 


e tread to the tire body. 
is steel bodyguard is a Goodyear bonus. Doesn't 
mny extra in most of the popular sizes. See your 
Goodyear Dealer or Goodyear Service Store. Goodyear, 
‘Truck Tires, Akron 16, Ohio. 
Another reason why: more tons are haulec 
tires than on any other kind. 
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job and then “die”? 


He camps there, waiting for some- 
! thing or someone else to advance him. 
And all too often, he just waits... 

= and waits...and waits. 


In the competitive game of busi- 
ness and industry, it’s every man for 
himself. You advance on your own. 
And the best way to get ahead is to 
make yourself better qualified than 
the next guy. 

But how? For the man with a fam- 
ily to support, a job to hold down, 
there's no more sensible method than 
spare-time training with LCS. 

It’s convenient! It's fast! It’s low 
in cost! And it works! 

Give us the chance to prove this 
and we'll send you three helpful and 
valuable booklets—free! We'll demon- 
strate the I.C.S. method with a sample 
lesson—we'll show you in an illus- 
trated catalog how quickly and thor- 
oughly you can master any of 250 
courses. And you'll get the rewarding 
career guidebook, “How to Succeed.” 

Don’t just sit there! Mark and mail 
the coupon! 


Ciip coupon here—and take your fist big step to real success! 1.C.S, Scranton 15, Penna, yatignal" owe, study, Counell 


INTERNATIONAL CORRESPONDENCE SCHOOLS TGS SS 


‘Scranton 15, Penna, (ia Rawal: 0. Box 418, Honea. tm Canada 1.6.8. Canaan, Lid, Montes) 
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet, 
‘about the field I've checked below; (3) Sample 1.C. 
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Stop wasting time in a dead-end job! 
Enjoy the big rewards offered the 
Law-trained man in business 


IN YOUR SPARE TIME 


as a way to 
increased earnings 


W2ATEvER your present position — whatever 
your previous schooling—you can multiply your 
‘opportunities for rapid promotion, big income and 
prestige through LaSalle Law ‘Training at home. 
A knowledge of Law is regarded today as 
indispensable equipment in every activity of business. 
‘The greatly increased role of government in business, 
the many new problems of Law involving taxes, in- 
surance, contracts, liability, employment, and much 
more—all require the legaliy-trained executive who 
can make day-to-day decisions effectively. That is 
why leading corporations seck out such men for key 
positions and reward them with top salaries. 

‘You can master Law easily and enjoyably at home 
—at remarkably low cost—under the supervision of 
LaSalle's distinguished Law faculty. You work with 
‘actual legal cases, acquiring real experience. Upon 
completion of your training, you are awarded a 
Bachelor of Laws degree if qualified. The famed 
== LaSalle Law Library of 14 volumes is 

given to you as part of your cour 
For over half a century LaSalle has 
been an acknowledged leader in busi- 
sie rox ness training, with more than 1,000,000 
penenir students. Send for the free,’ booklet 
. ‘Law Training for Leadership” and see 
how LaSalle can help you move up 
rapidly in your career. Address: 417 So, 

Dearborn St.. Chicago 5, Ill. 


LASALLE 


EXTENSION UNIVERSITY 
A Correspondence Institution 
417 South Dearborn St, Dept.19-105, Chicage 6 il, 
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PS readers 
talk back 


Drivers: The Hare and the Turtle 


Three cheers for Martin Mann [“Slow Driv- 
ers Can Kill You,” Apr.]. He has said only what 
is common knowledge to good drivers. It’s 
about time someone had the courage to put 
this into print. 

Jort. M. Kaurratan & WARREN SEWALL 
M.LT. Sports Car Club, Cambridge, Mass. 


- The article contradicts its title, In the 
problem situations you set up, the proper driv- 
ing technique calls for either a slowing down 
or a stop—not one calls for fast driving or a 
speed-up. 

I sincerely hope that drivers who read your 
article (particularly the young or poorly in- 
formed driver) will do so with an open mind 
and attention to the trae meaning of the sen- 
tences: “The cops may he handing out tickets 
to the wrong guys.” “Slow drivers could be 
the bad drivers. In fact they might even kill 
you.” Nothing very positive here. 

The most sensible statement in the article: 
s Malfetti will not that fast, hard driving 
od.” As for the “leadfoot,” your observa- 
e correct. The credit for his not hav- 
ts must #0 to everybody who keeps 
out of his way. 

R, C, Mutua, Safety Ed, Inst. 
Millersville State College, P: 


Underwater Fire Fighters 
The ae Fire De- 
h 


quite a while. ["F) 

men Fight Dock Fir 
Apr]. They came into 
prominence fighting a 
dock fire that could not > 
have been put out with- 
out their help. At this 
moment they are giv- 
ing their time and help 
in search for the sub 
‘Thresher. 


Lestiz Matson, Northborough, Mass, 


He Says DON'T 
Placing an open vent in the rear window 


could provide an excellent route for carbon 
monoxide gas and other exhaust fumes to enter 
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only one 
wagon has 


go the Wagoneer road! 


Where there's no road, Wagoneer station wagon makes one. Just hit the “power bolt”...the lever 
that shifts from 2-wheel to 4-wheel drive...and pour on the “Drivepower”. Go Wagoneer™ ing. Cut 
out of traffic. Go over hills, through mud, sand or snow. Discover the greater traction, greater 
driving safety of "Drivepower". Try the new automatic transmission, power options, and quiet high- 
way ride. See your ‘Jeep’ dealer and shift into greater safety with Wagoneer—the only family wagon 
with "Drivepower". KAISER Jeep CORPORATION Toledo 1, Ohio 


ALL NEW JEEP” WAGONEER 
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You don't need a memory 
like an elephant 


If you forget to 
change oil 


PENNZOIL 
STILL PROTECTS 


Not being elephants, people are apt to for- 
get. That's why we build protection reserve 
into Pennzoil Z-7, so it will go on protecting 
even if you forget to change oil when you 
should. Use Pennzoil Z-7 always, and ask for 
it even if you don’t see 
it displayed. Pennzoil, 
Oil City 62, Pa. 


PENNZOIL 


Best time to change 
oll: Every 60 days, nor. 
mally, Every 30 days 
under severe stop-and-go 
or cold-weather driving 
conditions. 


MOTOR Olt 


Hear ‘Chet Huntley's Perspective on the News” 
Monday through Friday, NBC Radio Network 
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the car. With all the windows closed to make 
the best use of your proposed system, a car 
could become a death trap if there is the slight- 
est leak in the exhaust pipe or muffler. 

G. E. Eastey, Arcadia, Calif. 


. If the opening could be made on top 
of the back deck, just below the rear window, 
it would be safer. I believe the vacuum from 
wind passage would draw air from inside the 
car. 


F, L. Davison, St. Petersburg, Fla, 


Piggyback Camper for a VW 

After reading “Vacationing on Wh 
[May], I thought you might like to see the rig 
I built. It rode with me for over 7,000 miles 
last. summer. 


It contains a subic-foot icebox with 
tic bands to hold containers in place, There 
is an eight-gallon water tank. A vent, the door 
for loading ice, and hooks for hanging packs 
on the top’ surface. 
pper section drops down to form a work 
surface. The door to the icebox has shelves to 
hold kitchen utensils. The lower compartment 
holds a Dutch oven, iron skillet, and other 
heavy equipment 
he bottom of the plywood unit is supported 
by short legs that fit into wockets attached to 
the bumper supports. More support is supplied 
y a block and suction-cup spacer against the 
window. Hooks to the gutter prevent the 
dow from falling out. 

The car's top speed and economy stay about 
the same, but acceleration above 50 mph, 
really suffers. 


Micnart Fier, Ames, Iowa, 


Rebuttal on Transmission Debate 


ther Ford nor Packard can claim the first 
synchronized transmission [“PS Readers Talk 
Back,” Apr.]. Do none of your letter writers 
remember the “traffic transmission"—the only 
truly synchronized gearbox—built in 1926 by 
Chandler? 

No gear was shifted into mesh with any other 
x. They were already in mesh. The drive 
ar was locked to the shaft by one pair of 
pawls that slid out with a twisting motion and 
locked the gear to the shaft as it engaged a cut- 
out section on the internal area bearing on the 


CONTINUED 


What does it take to feel like a man? 


It takes action to feel like a man. Takes 
pride and courage. But in today’s modern 
world it also takes training.Technical train- 
ing. Ask any mechanic. Ask any missile 
man. 

In today’s modern Army all units are 
fast-moving. Flexible. Men and machines 
are closely interlocked. And since the ma- 
chines are complex, men have to be extra 
skilled to handle them. The Army makes 
men like this—technically skilled, com- 
petent, confident. 


The training you get can give you a 
good future. Almost unlimited. You can 
be expert in areas like engineering, mis- 
siles, electronics, motor mechanics—orany 
of 150 other fields! 

And of course you have other choices too. 
Want Combat Arms? Then ask for Infan- 
try, Armor or Artillery. It’s as simple as 
that. If you're qualified, your choice is 
guaranteed before you enlist. Find out how 
to feel like a man in today’s fast-changing 
world. See your local recruiter today. 

9 


A new 
Winchester 22: 
son of 
“The Gun That 
Won The West.” 


Only Winchester could have 
built it. The rifleman’s rifle. 
Winchester’s Model 250 22 
caliber lever action is the direct 
descendant of the most famous 
Winchester of them all...the 
Model '73, “The Gun That Won 
The West.” Superb balance, 
dead-in-the-middle accuracy, 
and rugged construction make 
this one the gun you'll want 
along when the going gets 
tough. Heft it. Work the action. 
Note how the 250’s unique trig- 
ger and guard break away with 
the lever in one smooth motion 
that prevents pinched fingers 
during rapid firing. Fires shorts, 
longs, long rifles interchange- 
ably. Fully adjustable sights. 
Weight 5 Ibs. approximately. 
Only $56.95. 
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shaft. The pawl was an oval-shaped section 
Ger when in place, made a completely round 
shaft. 

With this transmission, a car moving forward 
could be slipped into reverse. Reverse position 
had an offset slot to keep this from being done. 
It probably was a practice that was abused, 
though the boxes could take it a few times and 
the rear end was built like a truck. 

The second pair of pawls was used for lock- 
ing another set of gears, depending on whether 
they were moved forward or backward. In this 
manner, each pair of pawls worked two sets of 
gears of a three-speed box. 

Geonce B. Hasxry, Tacoma. 


For Budding Astronauts 


my version of your tecter-go-round 
T call it a space centrifuge. Future 
ergo as many Gs as they like 


> 


self-propelled with handles on the seats. 
When they tire of space training, they can go 
hack to the old Wild West and ride a bucking 
bronco. 
It is made of an old car (or truck) wheel 
with car coil springs just set under it to give 
it more bounce and hold it level as it goes 
around. It required little welding; no welding 
of the springs. 
Max Rosinson, Bloomington, Neb. 


Sports Cars—Family Style? 

The Gold Cup Tempest was about as 
comparable to your test car [“PS Tests the Hot 
Compacts,” May] as a Piper Cub is to an F-100 
Super Sabre, Besides being loaded with the 
21-cu.-in, super-stock that normally 
makes its home in the big Pontiac and two big 
A-harrel carbs, the Gold Cup Tempest had an 
experimental four-speed. transmission, It al- 
lowed the car to be shifted without using the 
dlutch. 


W. C, Jonson, Daytona Beach, 


A hot one did sneak in, but who said any- 
thing about these compacts being sports cars? 


The Peace-Making Transmitter 

‘The othe tuning across my short- 
wave rec « the TV was on in an- 
other room. With the receiver tuned to 4.5 
me., I could hear the TV program with plenty 
of volume. This system would have more use 


day, Twa 


and might be cheaper than yours [“All’s Quiet 
on the TV Front,” Apr.]. 

The difference of the audio IF and the video 
IF (4.5 me.) acts as a transmitter in the TV, 
and the receiver changes the signal back to 
audio. The only equipment needed is a short- 
wave receiver. Portable receivers and earphones 
could also be used. 

Pump M. Saxe, Scottdale, Pa. 


. . . Wouldn't it be easier to use a transistor 
radio instead of going to the expense of build- 
ing a receiver? I did and it works fine. I drop 
the radio in my pocket and hook on the ear- 
phones. 

Dean Hitt, Portland, Ore. 


Right on both counts . . . but. A short-wave 
receiver will sometimes work—but usually not 
very well. Sure you can use a transistor radio— 
if you have one. 


T've been reading the instructions for 
connecting the transmitter to your TV set. It 
seems to me the diagram you show would lose 
contact completely when the phone oscillator 
was connected, It should be done as in the 
diagram [below]. 

Ronenr Duavgue, San Mateo, Calif. 


‘OUTPUT TRANSFORMER 
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BREAK LEAD HERE 
AND WOOK IN. 
CLoseocincur 
JACK 


Right. 


Always a Better Way 


‘A better way to shorten a bolt [“Between 
Us Machinists,” Apr.] is to put the nut on the 
bolt beyond the part you are going to saw off, 
and put the nut between the aws, Then 
make sure the rough edges are straightened out. 

R. R. Meyer, Little Silver, N. J. 


Champ Dragline Operator Speaks Up 
Now that a whole year has gone by, I'm 
about to try digging a pond [“Spot and Dig 
Your Own Pond,” July ’62] on my property. 
One bit of advice has me puzzled. ‘The author 
says he can dig a 55-foot-wide pond with a 50- 

foot boom along one side, How come? 
A. L. Jones, Boonton, 


You do it like so: 1) turn machine % turn on 
turntable; pull bucket 2) Swing machine to 
front position; throw bucket out. Boom is low- 
ered to about 30-degree angle during operation. 
This advice comes from a champ dragline op- 
erator. With a 40-foot boom he can control his 
%i-yard bucket 65 feet from his machine. 


These are 
what you feed 
your 22 to give 
it muscle! 


Power? Super-X and Super-Speed 
Long Rifle 22s are up to 36% more pow- 
erful than ordinary 22s! 

Whether it's hand inspected Match 
ammunition or inexpensive 22 shorts for 
plinking—team winners and woodsmen 
know it’s Winchester or Western for 
power and performance in a 22, 


WINCHESTER? 


Getting Ahead... is: 


A monthly column to help you prepare yourself for a better job 


ANNUAL EARNINGS 


“i953, MEDIAN. ANNUAL EARNINGS FOR + 
=< $---7 ENGINEERS IN ALL ACTIVITIES |} 


+++} 14+ ee 


att t+ 


: Engineers’ average salaries topped 
: the Engineer- 
: ion. Half the 
3 made less 
{than $10,375 a year; half equalled or 


bettered that amount. 
Earnings grew at a rate of four per- 
cent a year from 1960 to 1962. That's 


Many readers ask if taking corre- 
spondence courses is of more value than 
reading technical books. 

Let me answer by saying first that 
there should be no conflict here: You 
can’t underestimate a continued pro- 
gram of reading—books, magazines, 
journals, newspapers—in your field of 
interest. Education should never stop, 
and the educated man uses every 
means to keep abreast. To learn a 
particular skill, however, I believe that 


“Lam in the Air Force serving on a 
Titan missile launch crew as an electric- 
power-production technician. In the 4% 
years P've been in service Pve been to 
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4 6 8 1012 4 16 
YEARS SINCE GRADUATION 


etry 
18 20 22 24 26 28 30 32 34 36 
a shade lower than the five-percent 
rises from 1958 to 1960 and the 6% 
percent increases from 1953 through 
1958. 

The chart above shows how engineer- 
ing incomes compare over the years 
when matched against job experience 
(years since graduation from college). 


correspondence courses are generally 
superior to just reading. A correspond- 
ence course a planned activity. It 
proceeds logically, step by step. Many 
courses also include practical exercises. 
And there are tests that, when cor- 
rected and returned, provide the stu- 
dent with a check on his progress. 
Finally, the completion of a correspond- 
ence course is an accomplishment that 
will increase your chances of finding a 
job in your chosen field. 


three technical schools for training in 
power production and distribution. I ex- 
pect to be discharged later this year, 
and want to know if I can get a job with 
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NOW YOU CAN SOLVE 
“TOUGH” MATH PROBLEMS 
LIKE THIS! 

EF: G2 x 3 742 


AS EASY AS 1 + 1 = 2 


GET A BETTER JOB WITH HIGHER PAY, 
SECURITY IN THIS ATOMIC AGE 


Yes, in just hours you can turn into a “math wizard’ even 
though you know little about arithmetic! Surprise your friends 

ith your “E-Z MATH” ability . . . enjoy job security and YOU CAN DO THEM EASILY EVEN 
advancement . . . a better j Increase your self-confidence WHEN BLINDFOLDED AFTER YOU'VE 
‘and prestige——ail through amazing new “EZ MATH". 


‘The world is moving fost thew days In good | Sharpen Your Brain Power- 
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enc 10 paper 
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{ake the work a Order Today on 
No-Risk Free Home Trial ! 


e 
(AZED by your new a 
erm’ the book for fel and prompt 


ig sy oo 
SPEED and ACCURA ist! ("Tecommanded he eed "EE. ATW Now 
12 MATIC" shows you la 
ndersand language 
in HALF and even_in QUARTERS 
meine arive st the cerert 


EE MATH pegcnan OUT, 86 


1. Newark, NEW JERSEY 


‘open up new opportunities for $ 
you, since the tnow how 


can just about j bese sir} 
EZ MATH PROGRAM Sina. iew sense? H sv 
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Ready guide for mechan- 
ics, stdnts,& car owners. 
Thean, constuction and 


i een $300 Sri Ton Pe. se $8 
le COUPON Gael Na. 8 I EOUPOK 
MATHEMATICS MADE EASY. 72 Ponee 
TrmotRATow AIR CONDTIONING. 1369 Peges 
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Four allinclusive vols. 
Modem congue fe 
caesters. 


SAVE SHIPPING COSTS! check bare # you wcone complete poy 
nen sth ede We pay powoge charges ou Nove some ears pene 


Nie 
sit With 

éona, batteries and crystals ‘Send 
for one, or 2 for $78.88 plus $1.50 postage 
{we refund excess. 
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@ power company doing this kind of 
work, without a degree in engineering.” 
—T.J.D., Moses Lake, Wash. 

I think your chances are good. Private 
industry recognizes the value of technical 
training and experience in the armed forces. 
Start writing letters of application now. 
Your unit education officer might help. 

But don’t overlook the fact that your 
service training can be the beginning of 
your education toward an engineering de- 
gree, if you want. 


“One of our students is interested in 
gunsmithing. Do you know of any schools 


| that offer courses in this field?” —R.E.N., 


Gunnallen State Schools, Alaska, 
Lassen Junior College (1110 Main St., 
Susanville, Calif.) and Trinidad State Junior 
College (600 Prospect St., Trinidad, Colo.), 
both offer two-year program: 
And there are these possibilities, too: 
Colorado School of Trades, Inc., 8797 
W. Colfax Ave. 
Pennsylvania 
Western Ave., Phil . 
Oregon Tech. Institute, Klamath Falls. 


aid would like to know what corpora- 
offer college chemistry scholar- 
ips." —J.H., Fort Worth, 

‘These directories carry. listings: 

The New American Guide to Scholar- 
ships, Fellowships, and Loans, by John 
Bradley, New American Library of World 
Literature, NYC (75 cents 

Scholarship Guide, by 
joy and Theodore 
Schuster, NYC ($1.95). 
look at the problem, read 
“How to Pay for Your College 
ion,” in Abraham H, Lass's How to 
Prepare for College (Pocket Books, NYC, 
cents). Your high-school counselor 
should also be a good source of information. 


rence E, Love- 
Jones, Simon and 


“I would like to study auto mechanics 
by correspondence. How does the pay 
and demand compare with those for ma- 
chinists?”—J.A.W., Port Huron, Mich. 

Correspondence ‘study in automotive 
work is available through the following 
members of the National Home Study 
Council 

American School, 
St., Chicago 36. 

‘American Technical Society, 850 E, 58 
St., Chicago 37. 
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‘CONTINUED 


*1,000 DOWN 


puts YOU IN BUSINESS 


| 
A ERE ORMORE & 
Tastee-Freez \ 
Drive-in 


‘Year ‘round business. 
Sell Tastee-Freez so 
products, hot dogs, hambu 


No experience needed. 
jon FREE. 


astte -FREEZ, 4311 W. Belmont, Chicago 41, dept. PS 


“ues 5° AN HOUR AT HOME 


I'll show you how Plas 
Laminating at home, spare time, ean 


Buy and Hold 
Savings Bonds 


ca SS ELECTRONICS 


VALPARAISO. TECHNICAL INSTITUTE 


DEPARTMENT S, VALPARAISO, INDIANA 


| me round trip 


~ )INSURANGE 


.../¢$ an old 
EVINRUDE POLICY 


When you're out where se Ss sky... it’s 
good to know that the motor that powers your 
boat 
Starts with a pull cord as well as a battery. 
Has an automatic choke that’s backed up by 


a ake 
Has a waterproof ignition system, even 
though you couldn't get a drop of’ water 


up our 
new 2-year warranty. 
our customers coming 


2 EVINRUDE 


FIRST IN OUTBOARDS 


EVINRUDE MOTORS, 4070 Nerth 27th, Street 
Milwaukee 18, Wis., Division of Outboard Merine Corp. 


Fons son ion pop een 
Name, 


A688. ceesseeee 


soeeZone,...State... 


Check the Kind 
of Body You Want 


«+. and lll Show You How 
EASILY You Can Have It! 


Chorles 
‘Atlas 


Play Right Away! 


Piano, Guitar, ANY Instrument 
LAY real tunes on ANY Instrument right from 
ven [f'you'don't know a single 
you tench Yourself at home, in 
‘You play’ real not 


‘cost. Byer'1,000,000 students 
ry FREE BOOK describes this famous course. See 
vu learning music can be. Write TODAY: 


U.S. ‘SCHOOL OF MUSIC, Studio AIST, Port 


WRENCH 


SUPER-PENETRANT 


THEN ADD 
MOTOR-MEDIC 


EXTRA LUBRICATION [01 


SMOOTHER PERFORMANCE 
Both ot leading deslers everywhere! 
IG rorutar science suty 1963 


Commercial Trades Institute, 1400 W. 
Greenleaf Ave., Chicago 26. 

International Correspondence 
Scranton 15, Pa. 

LaSalle_Extension University, 417 S. 
Dearborn St., Chieago 5. 
Technical 


Schools, 


National Schools, 4000 S. 
Figueroa St., Los Angeles 37. 
The average hourly pay of skilled auto- 


was more than $2.60 
to the US. 
Hourly wages 
17. 


mobile mechanics 
per hour in 1960, 
Bureau of Labor 
of machinists varied from $1.87 to 


“Lam interested in becoming a claims 


| adjuster for an insurance company. 


What would I be doing and where can I 
get the trai —F.F.F., Farwell, Tex. 

Claims a customer's 
nce policy and decide what payments 
are to be made—if any—in case of a fire 
or accident or whatever event the policy 
covers. When necessary, adjusters conduct 
investigations. 

You can yet additional background and 
ning information from: 
Institute of Life Insurance, 488 Madison 
e., NYC 4 
fe Office Management Assn., 110 E. 
42 St., NYC 38. 

Insurance Information Institute, 60 John 


“Where can I get a list of U.S. colleges 
that issue bachelor’s degrees in radio 
and TV broadcasting?” —G.D., Hicks: 
ville, N.Y. 

Write the U.S. Office of Education in 


Washington, D.C., and ask for the (free) 
directory of college courses in radio and 
television by Gertrude G. Broderick. 


“I want to learn how to repair elec: 
tric motors. What schools offer such 
courses?” —A.F., New Haven, Conn, 

Examples of schools in New York City 
offering such work are: 

Berk Trade School, 384 Atlantic Ave., 
Brooklyn. 

New York Technical Institute, 500 Pac 
St., Brooklyn. 

Mechanics Institute, 20 W. 44 St. 


Send your questions on careers and technical 


training to: 
Getting Ahead Editor, Porutan Sciexci 
355 Lexington Ave., New York 17, N 
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Science newsfront » ss 


A monthly report: What's going on in science and why it’s important to you 


Rendezvous in August? 

Will the Russians land a TV camera on 
the moon next month? Or will they top 
last August's twin-orbit space spectacular 
by joining two spaceships in orbit? We 
think the rendezvous is more likely. 

The point is that the Russian space pro- 
gram is becoming predictable (see chart). 
For the past three years, major 


The chart shows some inconsistencies in 
the pattern, to be sure, but some of them 
become more logical with a little interpreta- 
tion. A useful assumption is that Russian 
rocketry, in its first years, was not as pre- 
cise as it is now. Perhaps Sputniks IIL 
and IV were scheduled for April launches, 
but slipped to May; Luniks II and I] may 
have been scheduled for August, 1959, but 


known that Sputniks VI, IX, and X were 
unmanned Vostok test vehicles (as were 
Sputniks IV and V); the Russians were 
working hard to meet their target date of 
April for the first manned launch. 

Mars and Venus flights can’t be fitted 
into a schedule—their launch windows must 
be based on the proximity of the planets, 
The Cosmos series of “scientific satellites” 
with launches almost every month. since 
March, 1962, seems to be independent of 
the pattern. Even so, three Cosmos satel- 
lites were launched in April, 1962—more 
than in any other month. 
should such a pattern exist? We 
now, but it probably has to do with 
the logistics of Soviet rocketry. Whatever 
the reasons, the case for August as Russian 
Space Month is particularly strong. 


SPACE TECHNOLO 


Edible spacecraft 


slipped to September and October. Pondering the problem of the hungry 
‘The increased activity in the months be- astronaut, Dr. Sydney Schwarz of Grum- 
fore April, 1961, is easy to explain. It is man Aircraft had an idea, He went to the 
CONTINUED 
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supermarket and spent $4.90 on flour, corn 
starch, powdered milk, powdered bananas, 
and hominy grits. He mixed them together 
and baked the mess for nine minutes in a 
heated hydraulic press. Out came a ma- 
terial that resembles Masonite. 

It can be used, he thinks, for various 
relatively unimportant parts of spacecraft 
—partitions, control knobs, lunar landing 
gear. At some suitable time during a trip, 
astronauts break off chunks and soak them 
in water (4% hours at room temperature). 


The result tastes like banana-flavored 
cereal. “With sugar and cream, it’s deli- 
cious,” says Schwarz. “But then, any- 


thing is.” 


implosion: 


plosion goes “gnab! 


women turned from 
brunette to blonde after taking a muscle 


Side effect. Sever: 
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PUBLIC HEALTH 


Law against suds 

It will be illegal to use, sell, or possess 
detergents in Miami after Jan. 1, 1965. 
The Dade County Board of Commissioners 
is the first law-making body to take such 
drastic action on the suds problem that has 
been foaming up all over the country. 

Legislatures of nia, Connecticut, 
Maryland, Nebraska, and Wisconsin are 
considering such laws, and the Senate 
Public Works Committee is studying a bill 
that would set standards of “decomposi- 
bility” for cleansing products. 

The villain is alkyl benzene sulfonate, 
the active ingredient of most of the de- 
tergent powders today. It’s too tough to be 
decomposed by sewage bacteria like old- 
fashioned soaps. Instead, it keeps on foam- 
ing, and has been getting into water sup- 
plies all over the country. Some chemists 
say it’s harmless, but the average person 
hasn't developed a taste for a glass of wa- 


(However, one who stopped 
drug. tum 
months. 
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ter with a head on it. Jittery spokesmen for 
the soap and detergent industry have been 
claiming that a “soft” detergent would be 
developed by 1965. Now there's a dead- 


line. 


Underwater sightseeing 

The lack of a mere $30,000,000 forced 
abandonment of the Italian scheme to save 
the Egyptian temples of Rameses II from 
inundation by the waters of the Aswan 
Dam [see “Hydraulic Jacks Will Raise 
Mountain to Save Rameses’ Temples,” PS, 
Oct. 61]. The idea was to cut the temples 
out of the solid rock and lift them above 
water level. 

A British engineering firm now suggests 
it will do no harm to submerge the temples 
in clean water, as long as a thin concrete 
“membrane” holds back the dirty water of 
the Nile. Tourists would view the temples 
from underwater chambers—or on the scene, 
equipped with an aqualung. 


Dry acid. Sulfuric acid is now available 
in powder form. Developed by the Helmer 
Chemical Company of Canada, the prod- 
uct is made by mixing concentrated su 
Furie acid with an abserbent calcium 
cate powder, and contains 80 percent id 
by weight. “Advantages: safer and more 
convenient handling and shipping. 


SCIENTISTS 


A man of turbulence 

Dr. Theodore yon Karman died of a heart 
attack in Aachen, Germany, on May 6, at 
81. His career, spanning the development 
of aviation and space science, began in 
Germany in 1906. He became a pioneer 
American rocket scientist after he emigrated 
to the United States in 1930, He received 
the first National Medal of Science from 
President Kennedy in February. 

The chunky, bushy-haired professor, who 
was bom of Jewish parentage in Budapest, 
began his career with major contributions 
to the young science of aerodynamics, 
among the most important an explanation 
of how eddies form around a wing. This 
helped to pave the way for supersonic 
flight. Later he worked out a theory of 
boundary layers that makes it possible to 
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| calculate the friction of air on moving 
| bodies, such as nose cones re-entering the 


atmosphere from space. 

At California Institute of Technology he 
began work on rocket engines, which also 
involve turbulent gas low. The experiments 
did not meet with universal enthusiasm: 
At one point, his friend, Dr. Robert A. 
Millikan—who was chairman of Caltech’s 
executive council—threatened to throw von 
Karman off the campus for tinkering with 
dangerous rocket fuels. But in 1942, with 
the support of General Hap Amold, he 
transformed his rocket “suicide club” into 
Jet Propulsion Laboratories, most recently 
responsible for the Mariner spacecraft. 
JPL’s first notable achievement was the 
development of JATO (Jet-Assisted Take- 
Off) capsules used to boost planes from 
short runways and aircraft carriers. Von 
Karman was also a founder of Aerojet- 
General Corporation. 

Because of his concern with air turbu- 
lence, von Karman became interested in 
the failure of the Tacoma Narrows Bridge 
in 1941. The bridge had collapsed under 
high winds. Hearing a report that the 
bridge was to be rebuilt to the same design, 
wrote the governor of Washington: “If 
1 build the bridge the same way, it will 
Invited to join an 
investigation, he found an impressive group 
of engineers, each representing some phase 
of bridge construction. “And I,” he said 
later, “I represented the wind.” 


Must have been some itch. Keepers at the 
Philadelphia Zoo have discovered that 
poisonous snakes are not immune to their 
own venom. They found their only Ga- 
boon viper dead with his fangs imbedded 
ia his own back. He might bave had an 
itch, they think, and tried to scratch it. 


METALLURGY 


Hotter potatoes 

Black aluminum foil has been introduced 
by the Smith-Lee Company, a paper prod- 
ucts manufacturer of Oneida, N.Y. It’s for 
cooking foods wrapped in foil—baked po- 
tatoes, turkeys, and the like. Logically 
enough, black foil absorbs heat better than 
shiny foil, and the potatoes get hotter 
faster, bake quicker. an 
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Science 


~The idea of making the several 
87S parts of diferent machines in- 
terchangeable is unquestionably of Ameri- 
can origin A mechanic, Thomas Warner, 
employed in the Springfield Armory, of- 
fered the suggestion to the Ordnance 
Bureau, Washington, but the idea was 
scouted as impracticable. Mr. Warner per- 
severed, however, and obtained a_ trial 
for his system. It is now followed in all 
armories, as well in manufactories of 
sewing-machines, watches, etc.” 


“The population of the United States 
(excluding Ind-ans, not taxed, and the in- 
habitants of the Territories) was 38,115,641 
in 1870, a gain of 22 percent in 10 years. 
The highest gains were in Kansas and M 
nesota; the greatest losses were in New 
Hampshire and Maine. The white popula- 
tion increased by 24 percent as compared 
with a 9 percent gain for the colored popu- 
lation ” 


“The majority of pearls found 
1908 in Ceylon ‘oysters contain’ the 
recognizable remains of Platyhelmian para- 
sites. The worms infect oysters, become en- 
and die, thus justifying, in a sense, 
statement that ‘the most beautiful 
the final analysis, nothing but 
the brilliant sarcophagus of a worm.’ 


“It is a fact that British physicists are 
inclined to religious orthodoxy—Faraday 
and Maxwell, Stokes and Kelvin may be 
mentioned. Sir Oliver Lodge believes in 
telepathy, Sir William Crookes in ghosts. 
Lord Kelvin states that while a fortuitous 
arrangement of atoms may account for a 
crystal, some sort of creative power is nec- 
essary for the growth of a sprig of moss. 

“Biologists disagree. They believe that 
the processes of animal and plant life are 
governed by the natural laws which have 
been established for the inorganic world. 
Thus Sir William Thistleton-Dyer, director 
of the Kew Botanical Gardens, calls Lord 
Kelvin sharply to account, saying that ‘for 
dogmatic utterance on biological questions, 
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GOCO and SO yrs age. 


there is no reason to suppose that he is 
better equipped than any person of average 


intelligence.’ ” 

“Robots that answer phones are 
1933 now being rented in Vienn 
Austria, When the subscriber leaves home 
he sets the apparatus to indicate when he 
will return, All calls are automatically 
taken by the device, which keeps a record 
of them, as well as indicating by strokes of 
a gong when the owner will be back.” 


“Over the airport at Oakland, Calif., a 
few days ago a silent plane slanted across 
the sky trailing a ribbon of white vapor. 
Spectators saw the pilot flash past at 100 
miles an hour, slide to a landing, and roll 
to a stop in less than 100 feet. They had 


seen, for the first time in history, a plane 
powered by steam. 

"Under the fuselage nose is a condenser 
like a radiator for a water-cooled motor. 
At the start of a flight, pilot William 
Besler (who, with his brother George, 
vented the system) climbs into the cock- 
pit and flips on the electric blower that 
drives air mixed with oil spray through 
the burner. Here a spark ignites the mix, 
sending a torch of flame down around the 
coils of pipe. A few minutes later steam 
pressure is high enough for takeoff.” 
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Do Pennies Prevent 
Battery Corrosion? 


Model Garage Editor 
Popular Science 
355 Iexington Ave. 
New York 17, N.Y. 


Dear Sir: 


Placing a penny in front of each cell in the 
soft tar of the car battery will help pre- 
vent the terminals from corroding. The pen- 
fea will take most of the corrosion. 


I have 
mean, 


losed a sketch to clarify what I 


Very truly yours, 


tuibal P Laut, 


Michael P, Lawler 


(corner) 


renmien, enovld 
be pushed inte 


ter while swt 


HIS is an open 

letter, addressed 
to a young fellow 
named Michael P. 
Lawler of Mt. Ver- 


One day a few 
months ago you wrote 
us stating that copper 
pennies, pressed into 
the top of an automo- 
bile storage battery, 
would prevent corrosion of the terminals. 

You also implied a question: Was this 
true? 

Frankly, that’s a tough one to answer. 
We have heard the tale many times. It’s 
a hardy item of garage folklore. At least 
once a month for a quarter of a century, 
Poputan Sctence has received just such 
a letter. We replied to each with a polite 
but noncommittal thank you. 


Michael P. Lawler 


But after your letter we dispatched a 
series of inquiries to people who ought to 
know what there was—if anything—to the 
penny story. A total of 32 letters went out 
to battery manufacturers, automobile manu- 
facturers, educational institutions, the So- 
ciety of Automotive Engineers, the National 
Bureau of Standards, and the Association 
of American Battery Manufacturers. 

We received 14 replies. 

The use of copper pennies,” said the 
chairman of the storage-battery subcommit- 
tee of the S.A.E., “.. . is of questionable 
value... A penny spent for neutralizing 
soda will be far more effective.” 

The general manager of a Massachusetts 
attery-manufacturing company commented, 
that a penny 


bi 
“,.. it is a mistaken idea 
acts as a catalyst.” 

From one in Toledo: “. . . pennies placed 
on top of a battery will not help prevent 
the formation of sulphate on the battery 
terminals. 

From one in Milwaukee: “We have done 
limited testing (on pennies) over the years 
with results that did not justify further 
experimental work.” 

From one in Anderson, Ind.: “The place- 
ment of the penny on top of a battery in 
our opinion has no significant value.” 

At this point we began to wonder at our 
temerity in asking the question. 

But then some letters began arriving with 
a different tone. The Chrysler Corp. com- 
mented: “Corrosion (sulphate deposits) oc- 
curs on battery terminals whenever there 
is something wrong with the electri 
system in the batter sulator- erator 
area. Most often the trouble consists of 
shorted cells in the battery or overcharging 
by the regulator or generator. 

“The only remedy, of course, is to cor- 
rect whatever is wrong with the electrical 
system. Nevertheless, the owner can elim- 
i sion by pressing one 
or more pennies into the top of the battery 
.. . The penny will act as a ‘sacrificial 
anode’ to prevent corrosion.” 

The Ford Motor Co. observed: “The idea 
has some basis in fact. Due to its 
electromotive table, copper 
is more sacrificial than many other metals 
in an acid atmosphere such as that near 
the vents of a lead-acid storage battery.” 

Ford went on to say, however: “While 
it is true that the penny would corrode 
considerably more than the lead, the sub- 
sequent conclusion that the lead would have 
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corroded more if the penny had not been 


j present does not necessarily follow. A suf 


ficient surplus of acid ions is present to 
corrode anything in the vicinity.” 

But the most studious answer to the 
penny question was made by Lyle V. An- 
drews, chairman of the division of science 
and mathematics at Nebraska State Teach- 
ers College, Chadron, Nebr. His comment 
follows, in part: 

; the method (of preventing terminal 
corrosion) which has been reported most 
successful, and which appears to have the 
most logical explanation, involves the place- 
ment of one or more pennies on top of a 
battery in contact with the positive terminal. 
. I believe it has definite scientific 


backin; 


. Corrosion, in the case of a lead 
storage battery, takes place on the con- 
nection to the positive terminal. This con- 
nection is usually of copper, or a copper 
alloy, No corrosion begins until a film of 
sulphuric acid, which has been slopped out 
of the battery cells, covers r 
Portion, of the top of the 
“This thin layer of acid must come in 
contact with the cable which is to become 
corroded. Corrosion takes place because, at 
the positive term electrons tend to be 
removed and transferred to the positive 
lead dioxide plate. The voltage which mea: 
ures the energy of the change may be two, 
four, six, or even twelve volts. Any one 
of the values is great enough to bring about 
chemical change with copper . . . 
“The insoluble lead sulphate forms a pro- 
tective coating over the lead, and the re- 
action stops. If a copper cable connected 
to this positive terminal is in contact with 
this acid film. . . the copper sulphate does 
not form a protective coating, and the cor- 
rosion continues until a new cable is needed. 
“If one or more pennies are placed on 
top of the battery, making electrical con- 
tact with the positive terminal, they will 
contact the sulphuric acid film before it has 
reached the cable, and the reaction, as out- 
lined above for copper, will take place. 
“In other words, the copper penny cor- 
rodes instead of the copper cable, due 
mainly to its lower position and hence bet- 
ter contact with the acid film.” 
That's it, Michael. Now you know why 
we've taken 25 years to answer the ques- 
tion. 


Sincerely, 
The Editors 
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Detroit report ' 


By Devon Francis 


Presto! Chango! 
The disappearing dent 


In the next 12 months, look for some- 
thing new in automobile bodies—a ma- 
terial that will return to its original 
shape when dented. The stuff has a 
“memory” for what it looked like before 
the dent occurred, Just put a hot-air 
gun on it for a few minutes, and back it 
springs. 

No, it’s no fairy 
States Rubber Co. 
stratin, 


tale. The United 
has been demon- 
the material, called “Expanded 
Rovalite.” for more than a year to auto- 
mobile ufacturers. 

It doesn’t fray under impact like resins 
reinforced with glass fibers. 1 
than steel. A car door made of it 
turned out in two molds. A st 
requires a dozen and a half separate 
stampings. At least one of the major 
auto makers has been testing a body 
made of it. One trailer manufacturer 
already is using it for bodies. A com- 
ng in trailer insurance is 


. Rubber engineers claim that in 
quantity over 50,000 it will be 


any 
cheaper to make auto bodies of the ma- 


terial—a thermoplastic, which takes a 
permanent form under heat—than of 
steel. This is a switch on the fiberglass 
argument—up to now fiberglass has been 
cheaper only in limited production, as in 
Chevy's Corvette. Still and all, U. S. 
Rubber’s material no doubt will show 
up first in low-production cars. 


Chrysler's gas turbine 


The Chrysler Corp. once again has 
gone through its almost-annual rite of 
“presenting” its gas-turbine car. This 
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time it looked astonishingly like Ford's 
Thunderbird. 

While Chrysler claims an acceleration 

time of 12 seconds, 0 to 60 mph, a 
stopwatch caught it 4 seconds slower 
than that. One of two cars put at the 
disposal of the working press balked, 
precipitating a frenzy of repair work by 
mechanics. A driver's manual cautions 
against exceeding 44,610 r.p.m. on the 
turbine, but no provision is made to pre- 
vent a forgetful driver from doing it. 

Beginning this fall, the first of 50 cars 
will be lent to 200 specially selected 
“test drivers” to get an answer to the 
question: Do Americans want a turbine 
car? But mass production of it is a long 
way off—perhaps we'll have it by the 
time man reaches the moon. 


Is your battery “failing’’? 


The Hester Battery people of Nash- 
ville have a word of advice for car own- 
ers. A 1962 survey by eight big battery 
makers, they say, showed that one out 
of every ten batteries that “failed” only 
needed recharging. 

For good battery care, invest $1 in a 
hydrometer. A fully charged battery in 
good condition should read from 1245 to 
1265 specific gravity, with little or no 
variation between cells at 80 degrees air 
temperature. (A scale on the hydrome- 
ter will let you adjust for temperature 
variations.) A reading below 1240 means 
trouble—the battery is failing or needs 
recharging. A variation between cells of 
more than 10 to 15 points probably indi- 
cates need for replacement. 

Finally, run a voltage check on your 
fully charged battery—if it registers a 
specific gravity above 1200. Start your 
car two or three times, turning on the 
lights. If there’s a variation of more than 
.2 volts, buy a new battery. 

When should you replace a battery— 
before it fails? Hester's recommenda- 
tions: after 18 months for one that's 
been used hard; 2 years for one that's 
been used moderately; 2% to 3 years for 
one that's been used lightly. About 40,000 
miles is par for any battery. 


In one respect, it’s an ideal piston ring 


A rubber band and a piston ring have one 
characteristic in common that is very im- 
portant. 

That characteristic is conformability — 
the key to proper compression and oil con- 
trol in the engine of your automobile. 

Simple enough to achieve —in rubber. 
But, to create metal rings with this perfec- 
tion of fit... rings that will withstand the 
explosive impact, abrasion, heat and acids 
in an engine — requires very precise and 
specialized engineering. 

Every year for several decades we have 
invested heavily in engineering and re- 
search. And the result is improved rings 


and new designs with that special Perfect 
Circle quality which produces top perform- 
ance and extra long life. 

That's why virtually every major Ameri- 
can manufacturer of passenger cars, trucks, 
tractors, and construction equipment spec- 
ifies Perfect Circle rings as original factory 
equipment. 

It’s an important reason why the car you 
drive gives you more go to the gallon, more 
power to pass. 

And a very important reason, when you 
do re-ring, for insisting on rings made by 
Perfect Circle—the power-packing piston 
rings that engine “pros” prefer. 
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How Ed Link’s divers will camp on 
the continental shelf... 
An exclusive report on the next news-making chapter in— 


The Race for the 
Bottom of the Sea 


By Wallace Cloud 


year of the frogmen. 

Small groups of divers are gambling 
their lives on the hunch that they can 
live beneath the sea for weeks, and that 
they can break through the “depth bar- 
rier” that now limits skin divers to the 
upper 200 to 300 feet of the oceans. 

For convenience and whatever safety 
they offer, diving bells and other cham- 
bers are used in these experiments. But 
they serve only to deliver men to the deep, where they swim with 
skin-diving equipment. To survive at such depths, the divers breathe 
trick mixtures of gases instead of air. 

The strangest and most important of these undersea adventures is 
scheduled to begin off Bermuda in September. Edwin A. Link, in- 
ventor of the Link Aviation Trainer, will conduct a series of dives in 
which three-man crews, living underwater for a week at a time, will 
steadily work their way downward from 200 feet to 400 feet, to 600 
feet—perhaps as far as 1,500 feet. 

“We don’t really know if there is a limit,” Link told me. 


The men of his “undersea task force” will live beneath the ix 
contin 


L: UNDERSEA exploration, this is the 


Rich engineer Edwin A. Link pilots Sea Diver, 
$750,000 laboratory ship he built when he 
turned from aviation to the sea. The 91-foot ves- 


a captive bubble of helium and oxygen. 
A seemingly fragile “underwater tent” of 
rubberized nylon will contain the bub- 
ble. Its bottom hatch will be open to 
the water, and the men will swim in and 
out freely, 

Link has already conducted deep di 
of record duration—last August and § 
tember, in the Mediterranean off Ville- 
franche-sur-Mer. One of his divers, a 
29-year-old Belgian named Robert $ 
uit, spent 26 hours in a one-man diving 
bell at 200 feet, unprotected from deep- 
sea pressure except by the special breath- 
{ng mixture. Normally, skin div 
stay at 200 feet for no more thi 
minutes. 

Goats for tests. As part of the same 


sel is equipped with special diving gear, 6-ton 
lifting boom, dredges, complete machine shop, 
radar and sonar. It can cruise 7,000 miles. 


experiment, Link kept animals at the 
equivalent of 400 feet for 12 to 13 hours, 
in a pressure chamber aboard ship. After 
decompression, they showed no ill ef- 
fects. Oddly enough goats are the best 

nimals for this sort of test, their body 
weight being close to that of man, 

One strange effect of the helium-oxy- 
gen breathing mixture was that as Sten- 
uit descended to test depth, his voice 
over the intercom rose higher and higher 
in pitch. At 200 feet it was an unintelli- 
gible squeak, and he had to use Morse 
code to communicate with the surface. 
If this problem can’t be licked, the men 
living together in their inflated house at 
400 feet and lower won't be able to talk 
to each other. 


What else are frogmen doing under water? 


An undersea housing project 


qques-Yves 


In April, 


Commandant Ja 


He proposes to house 2 
people at shallow depths, in steel chambers 
like the one in which two of his divers, 
Albert Falco and €laude Wesly, lived for 
a week last October, 33 feet down in the 
Mediterrane 

The colorful French diver has predicted 
hat within 50 years a new breed of humans 
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—homo aquaticus, the Water Man—will 
live under water without an air supply. 
ts are working on an 
I” to be plugged into an astro- 
naut’s bloodstream to allow the exchange 
of oxygen and carbon dioxide without 
breathing. A PS check with NASA and 
other sources disclosed no such project. 


Death at 1,000 feet 


Thad been trying to get Peter Small on 
the phone all day, last Dec. 3. The desk 
clerk at the hotel on Catalina Island said 


ELECTRIC 
PROPELLERS 


HELIUM AND OXYGEN 
CYLINDERS 


OXYGEN PRESSUI 
ANALYZER GAUGE 


CHAIN WINCH 
ELEVATOR CHAMBER —USED GAS IN 


I first met Ed Link last December, a 
few days after the tragic death of a 
British diver, Peter Small, in an experi- 
mental 1,000-foot dive conducted by 
Hannes Keller off Santa Catalina Island, 


he was “out diving.” That night he said, 
“He's still in the decompression chamber. 
They made the thousand-foot dive today.” 
next morning I found an item in the 
New York Times: “2 British Sxin Divers 
Lost 1n Atrempt To Set Recorp.” Later 
reports made clear what had happened: 
The U.S. Navy had given Hannes Keller, 
28-year-old Swiss mathematics teacher, a 
$29,000 contract to test his “secret mixture” 
of breathing gases. Small, 35, a British 
diver, was to go down with Keller. 
It was a “bounce dive,” not an attempt 
to stay on the bottom. After the diving 
bell reached 1,000 feet, TV cameras showed 


ENVELOPE SEALED 
TO CENTER WELL 


JRE CENTER WELL (contains gas metering apparatu 
connections, electrical connections, ladder, food 
‘and water containers; hatches seal out 
unless inside is pressurized to equal water 


Calif. Some weeks earlier, Commandant 

Jacques-Yves Cousteau. had announced 

his plans for an underwater village. 
Link, who is 59, is a big man with an 


air of quiet deliberation. He is a multi- 
CONTINUED 


the two men struggle to close the bell’s 
hatch (it was to be raised quickly for 
decompression aboard ship), then pass out. 
‘The hatch wasn't sealed. A young British 
diver, Chris Whittaker, was lost when he 
went down to fix it at 200 feet. Rushed to 
a Navy hospital ship, Peter Small was 
found dead of the bends. Keller survived. 
A few hours after I read the news of the 
fatal dive, my phone rang. It was Mrs. 
Small, who had been aboard the diving 
ship. She called her husband's death “just 
one of those diving accidents,” but she was 
in tears. Two months later Mary Small 
committed suicide in London.—W.C. 


a 


millionaire, having built the Link Avi- 
ation Company from scratch after in- 
venting the Link Trainer as a young 
engineer. He sold Link Aviation to Gen- 
eral Precision Equipment Corp. in 1954. 

Why, I asked Link, were men risking 
their lives to live beneath the sea and to 
reach 1,000 feet? 

“The problem I am interested in,” 
Link said, “is how to stay at great depths 
long enough to do something useful: re- 
pair a telephone cable, do deep-water 
salvage and submarine rescue work, in- 
stall a submarine detection station, pros- 
pect for oil or mine the continental shelf 
for manganese and phosphates. 

“I don’t think of underwater villages, 
but of underwater task forces—staying 
at 600 feet, say, which is the average 
depth of the continent: helf, long 
enough to do a job. If we can eventually 
go to 1,500 feet, this will open up the 
entire continental shelf, an area of 10,- 
000,000 square mile 

Who pays for it? General Precision, 
with a background in antisubmarine w: 
fare project 


search. Potential customers for similar 
work later on are the Navy and oce 
graphic institutions. Link has spent close 
to a million dollars of his own money on 
“Project Man-In-Sea,” including $750,000 
to build and outfit the only private 
oceanographic ship in existence, the Sea 
Diver. 

The most important piece of gear on 
board, Link says, is the one-man alumi- 
num diving chamber, 11 feet long, 37 
inches in diameter. It has two electri- 
cally driven propellers that give it lim- 
ited maneuverability, and an electric 
winch drive that allows it to run up and 
down, like an elevator, on a chain an- 
chored to the bottom. 

With its air lock open, admitting wa- 
ter to the bottom of the chamber, it can 
be lowered into the sea as a diving bell. 
The man inside, breathing air at the 
same pressure as the surrounding water, 
can swim in and out. The chamber can 
he sealed and brought up quickly, so the 
diver can decompress on deck. 
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The underwater tent that will be used 
this fall is still under construction. Back 
in December, when Link showed me a 
sketch of this inflatable chamber, he 
swore me to secrecy. “From an engi- 
a simple thing to 
he si “I wouldn't want some- 
one else to build one and take credit for 
my idea.” Since then, he has given 
Porcian ScIENcE permission to publish 
full details of the project. 
of the techni 

ei underwater houses had been 
worked out by Link and Capt. George 
F. Bond of the U.S. Navy. But the more 
Link thought about underwater living 
quarters, the more he felt that a hea 
walled chamber was unnecessary. 
sure hull is useful if you want the 
sure inside to be different from the 
water pressure outside,” Link said. “But 
if you're equalizing pressure, you don't 
ed strong walls—no more than a diver 
needs an iron suit. All you need is a 
leakproof container to enclose your cap- 
tive bubble of breathing atmosphere.” 

It's the same principle that enables 
an body to withstand undersea 
ved from being 
se the pressure of the air 
adjusted automatically by 
exactly balances the pres 
sure of the water. 

Changing the breath of life. Divers 
nming from the underwater tent— 
their bas camp on the continental shelf 
=will not be able to use conventional 
aqualung equipment, however. At depths 
around 100 fathoms, they will breathe a 
helium-oxygen mixture so compressed 
that a few breaths would empty their 
aqualung tanks. 

Instead, a closed-circuit breathing sys- 
tem will be used: Two hoses about 25 
feet long will lead from each diver's 
breathing mask to the inflated tent, de- 
livering a fresh helium-oxygen_ supply 
and returning the exhaled gas for car- 
bon dioxide removal. This tether is ac- 
tually 
turbidity 
limited. A 


diver without a safety line 
could easily swim 25 feet from his base 
cONTINUED 


Sealed chamber, still unoccupied, is lowered 
from the Sea Diver. Air has been evacuated 
and replaced with helium-oxygen mixture. 


How Link's first long, deep 
dives set records last summer 


r the first time last August and 

September, in the Mediterran 

off Villefranche-sur-Me: 

lived for many hours at deep: 

pressure, breathing helium and 

gen instead of air. In one dive, E 

Link spent eight hours at 60 feet. 

One of his divers, Robert Stenuit, 

lived 0 feet for 26 hours, 

eating and sleeping in the deep. Below the surface, Stenuit enters chamber, is 

These photos show how it was done. then lowered to 200 feet. Hatch remained open 
id he swam freely in and out during dive. 


Decompressing on deck, Stenuit rests in the ship. Decompression took up 67 of the 95 hours 


chamber, now horizontal. Chamber was sealed imost four days—Stenuit lived in the chamber. 
pressure before being lifted aboard — Food was passed in through air lock. 


Man Under the Sea 


totems eit 


Bends start 


83 


cae 


and never find his way back again. 

But the divers will be able to transfer 
from the tent to the small aluminum 
chamber. Besides serving as an elevator 
between the base camp and the Sea 
Diver, the chamber, with its propellers 
and chain winch, provides mobility. A 
diver can leave the chamber at any time 
and swim about, his umbilical breathing 
hoses connected to the helium-oxygen 
supply of the chamber. Link calculates 
that divers living at 400 feet, for exam- 
ple, can travel up to 215 feet or down to 
725 feet and return to their inflated 
house without requiring recompression 
or decompression periods, 

The key to success or failure of the 
experiment is the helium-oxygen breath- 
ing mixture, pioneered by the U.S, Navy. 
To find out about the effects of breath- 
ing gases on the human body, I talked 
to Dr. Christian Lambertsen of the Uni- 
versity of Pennsylvania, an authority on 
the physiology of diving, and to Lieut. 
Cmdr. Robert Bornmann, a Navy doctor 
who was aboard the Sea Diver as an ob- 
server last summer, and who is now 
working with Dr. Lambertsen, 

The problems of diving, Dr. Lambert- 
sen said, come from the fact that the 
human constitution is adapted to the at- 
mosphere at sea level, with its compo: 
tion of roughly 21 percent oxygen and 
78 percent nitrogen, plus small quanti- 
ties of carbon dioxide and other gases. 

As a diver descends, he must breathe 
air compressed to an additional atmos- 
phere (14.7 pounds per square inch) for 
every 33 feet of increased depth. So the 
pressure of the air becomes 59.2 pounds 
per square inch at 100 feet, 103.7 pounds 
per square inch at 200 feet, and so on. 

The fizzing frogman. The first thing 
that happens as a result is that the body 
fluids become charged with gas, like 
soda water. When the diver heads for 
the surface, pressure is reduced and the 
dissolved air starts coming out of solu- 
tion. If he goes up too fast, it's like 
opening a soda bottle. 

“But, contrary to the popular impres- 
sion, bubbling of the blood is not the 

[Continued on page 164] 


The 1964 Cars... 
what will they be like? 


A spanking-new line, compacts growing out of 
their britches, lots of restyling, new engines, 
and even station wagons with “Scenicruiser” 
roofs await you in the auto showrooms this fall 


By Devon Francis 


automobile-manufacturing industry 
will introduce a number of surprise 
packages: 

@A brand-new line of cars under a 
new name will appear in Chevrolet 
showrooms. 

Four of the five lines of General 
Motors “compacts” will grow in size. 

© Ford Motor’s Falcon, Comet, Thun- 
derbird, and Mercury Monterey will be 
completely restyled. 

© Ford's Continental will be stretched 
in length. 

© Chrysler's Imperial will not be recog- 
nizable as the same automobile, nor will 
the Dodge. 


Fe: the 1964 model year, the U.S. 


SCENICRUISER: STATION WAGON 


@ Rambler's American will be exten- 
sively restyled. 

@ The new Studebakers will be lower, 
more powerful. 

@Two GM cars will have a sort of 
extra deck, like Greyhound Scenicruisers, 
with a second windshield. 

The use of disk brakes will spread. 

@A new muffler system will be put 
into limited use. 

@ A new automatic transmission is due 
for introduction. 

© Unitized bodies will be phased out 
on four lines of cars and will be re- 
placed by conventional frames and bolt- 
on bodies. 

@ New engines will appear, one of 
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PS's crystal-gazing automobile editor sees a new Chevy, a 


them with the only overhead camshaft 
(aside from that in the Willys) in a 
US. production car. Top horsepowers, 
now at 425 (and higher with some of 
the exotic options offered), will not go 
up. They may, in fact, shrink in the 
course of the model . The rea: 

NASCAR, which issues sanctions for 
stock-car racing, has announced a 396.5 
cubic-inch limit for 1964 Grand National 
events. That's 31.5 inches less than at 
present. Engines in the 150-300-hp. 
range, however, will grow in muscle, 

@ Later in the year, Ford Motor will 
bring out a genuine sports car, smaller 
and lighter than the Chevy Corvette. 

© Prices will be mixed—some will re- 
main substantially unchanged, while 
others will reflect last spring's rise in the 
price of steel. 

Now, by companies and divisions: 


General Motors 

GM, selling twice as many cars as any- 
body else in the industry, provides the 
most news. 

Chevrolet's fifth line of cars, to be 
added to the standard Chevy, Chevy II, 
Corvair, and Corvette, has been given 
several names by the crystal-gazers—the 
Chevair, Chevette, Chevrollaire. It will 
probably wind up with some unimagina- 
tive name like Chevy III. An “inter- 
mediate” vehicle, midway between the 
Chevy II's 110 inches and the standard 
Chevy's 119, it will have a 15-inch 
wheelbase. Its power train, suspension, 
chassis, and some of its sheet metal will 
erchangeable with those of the 
Olds F-85, Buick Special, and Pontiac 
Tempest. It will feature a new, small 
V-8 engine of 260 inches displacement 
and about 160 hp. 

The same V-8 will be available in the 
Chevy I. The II will dump its in-line, 
four-cylinder engine. 

Styling changes in the present four 
lines of Chevrolet cars will be minor. 

Discount rumors that Chevy is going 
to make an orphan of the Corvair, The 
Corvair will enter its fifth year of pro- 
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duction wearing the same sheet metal, 
but with the number of models reduced 
to two. The Corvair's big appearance 
change is due for '65. 

Corvair’s Greenbrier van will be 
switched to a Chevy II chassis, with a 
front-mounted, instead of a rear, engine. 

Due for lengthening by several inches: 
the Chevy II, F-85, Special, and Temp- 
est. These cars also will be converted 
from unitized to body-on-frame construc- 
tion to reduce fabrication costs, Adjust- 
able steering wheels—like those intro- 
duced in several GM cars last fall and in 
the course of the model year—will he 
offered in the Corvair, F-85, Special, and 
Tempest as an option. 

‘The Scenicruiser design will appear in 
the F-85 and Special station wagons. 
The stern portion of the roof, raised 
about four inches, will sport the extra 
windshield. 

Both the F-85 and the Special will 
drop the aluminum V-8 engine they 
have featured for three years in favor of 
a thin-wall iron V-8 of perhaps 160 hp., 
made by a process pioneered by Ford 
Motor. Thus these two cars follow in the 
footsteps of the Tempest. 

In addition to the new V-8 in Chevy's 
intermediate car and the II, GM v 
bring out an overhead-camshaft, 
cylinder engine of 175 hp. or more for 
the Tempest. This cam, to be driven by 


OVERHEAD-CAM ENGINE pet 


surprise by Studebaker, bigger compacts, a Ford sports car 


an external cog belt, will develop more 
power than a push-rod design. The en- 
gine will be an adaptation of Chevy's 
230-cubic-incher which was new last 
fall. The novel positioning of the oil and 
water pumps on the engine front cover, 
as in the 1963 Cadillac, will be adopted 
for the Tempest's new power plant. 

Abandoned: the Tempest's half-a-V-8 
four-cylinder engine, as well as its flex- 
ible drive shaft and the transmission 
nested over the rear axle. This means an 
end to separately suspended rear wheels. 

Buick’s Riviera will get disappearing 
headlamps like the Corvette’s. 

After 14 years, Buick’s famous Dyna- 
flow automatic drive will be replaced by 
a new torque converter, currently called 
the Dyna-Matic, Ultimately it will re- 
place also the oldest automatic in the 
business—the Hydra-Matic used by 
Cadillac, Olds, and Pontiac. 


Ford Motor Co. 

New styling will give the Fairlane less 
of that look of having been built for 
Aunt Martha. 

The Falcon and Comet will get a new, 
sporty look somewhat like that of Ford's 
British-made import, the Cortina, to 
make them more competitive in ap- 
pearance with the Corvair. Both will 
grow four inches in length. Both will 
get a 289-inch, 195-hp. V-8 optional en- 
gine. Except for the Falcon Sprint, and 
the bucket-seat Comet, these cars will 


\ 


have to be satisfied with a 170-inch six. 

Finally, these two Ford Motor com- 
pacts will offer three-speed automatic 
transmissions in addition to the two- 
speed drives they have carried as an 
option. 

Ford's Galaxie will be face-lifted. 
The rounded front-end lines of the 
Thunderbird will give way to the crisp, 
sporty styling of 1959 that somehow got 
lost in the shuffle three years ago. The 
back seat will be cove-shaped in an in- 
terior styling innovation that Ford no 
doubt will extend to others of its cars 
later. 

The Mercury Monterey will be en- 
dowed with sizzling new styling, Not to 
be discounted are reports that Mercury's 
Meteor, the division's opposite number 
to the Ford Division's Fairlane, will be 
reduced from a complete line of cars to 
a model name among the higher-priced 
Comets. Reason: to lesson the confusion 
in Mercury brands, 

The Continental will be four inches 
longer to provide better seating in the 
rear, with fat, low-profile tires for a 
softer ride. 

Ford’s sports car will not appear until 
late in the year. Contrary to persistent 
reports, this vehicle will not be powered 
by the tiny V-4 engine that drives the 
German-built Ford, the Taunus Twelve 
—that's the erstwhile Cardinal [PS, 
May ’62]—as well as the experimental, 
rear-engine Mustang. It is designed to 
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take the 289-inch V-8 that pushed the 
Falcon Sprint to victory in its class in 
the Monte Carlo Rally last winter and 
powered Carroll Shelby’s British-built 
Cobra in the Sebring and Le Mans road 
races. To be produced in limited num- 
bers, the Ford sports car will, nonethe- 
less, have the Mustang's lines. It will 
cost considerably less than the Corvette. 

The Thunderbird (and Olds F-85) 
will employ a radical new exhaust sys- 
tem in ’64, The muffling components are 
all contained in a long tube not much 
larger in diameter than a conventional 
tailpipe. This frees the stylist to lower 
the car still further without affecting 
road clearance, Made by the Walker 
Manufacturing Co., the system is fabri- 
cated of what is known as chambered 
pipe, with tuned silencing chambers. 

Following the lead of Studebaker’s 
sporty Avanti, the T-Bird will adopt disk 
brakes for the new model year. 


American Motors 

Biggest news will be an all-new Ram- 
bler American, restyled and six inches 
longer in wheelbase for a better ride, 
though the overall dimensions will 
change little. 

For the first time, other Rambler lines 
—the Classic and Ambassador—will fea- 
ture hardtop models. There'll be more 
convertibles. Rambler, too, will adopt 
the Walker exhaust. After one season, 
American Motors will drop the curved 
side glass as an economy move. This 
will be picked up by several GM cars. 


Studebaker 
Larks will be lowered by five inches. 
The emphasis will be on power by 
supercharging. Styling changes will be 
marked, and Larks will provide one of 
the sleeper surprises of the year. 
The floor-mounted selector quadrant 
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for the automatic transmission, available 
now in only the Super Hawk and Super 
Lark, will be offered as an option in all 
the company’s cars. This is a move to- 
ward aiming the Lark's appeal at young- 
er customers who want to hear the tires 
sing when the light turns green. 


Chrysler Corp. 

The company’s changes for ’64 will be 
few. It will dump its front torsion-bar 
suspension. Originally scheduled for '64 
but now put off until '65 will be aban- 
donment of its pushbutton automatic 
transmission control, a source of irrita- 
tion to many drivers. 

Biggest styling change will occur in 
the luxury Imperial. Under the guidance 
of Elwood P. Engel, who went from 
Ford to Chrysler in 1961, this car is 
bound to take on some of the sculptured 
appearance of Ford's Continental. 

Sheet-metal changes in the Dodge 
will go considerably beyond the face- 
lifting on Chrysler Corp.'s other cars. 

Plymouth will add a model with a 
119-inch wheelbase to get on better 
competition terms with Ford and Chevy. 
The standard wheelbase: 116, The big- 
ger Plymouth will compete with the 
Dodge 880. 

Biggest change in Chrysler Corp. styl- 
ing is reserved for the 1965 models. 
Meantime, the main publicity emphasis 
will be on its gas-turbine engine, an- 
nounced in May for incorporation in a 
few dozen automobiles that will retail 
at something like $10,000 a copy [see 
“Detroit Report,” page 32]. 

Overall, Detroit's prices for '64 will 
follow this pattern: Low-volume cars 
will be up in price, while the big-volume 
vehicles, with the advantage of inter- 
changeability of parts and therefore 
manufacturing economies, either will 
hold at today’s prices or go up little. MM 


PS PICTURE NEWS 


Saucer-shaped helicopter gets lift from air pump 


Air pumped from inside this inverted 
dish by the impeller on top creates an air 
flow over the upper surface that causes the 
craft to rise vertically. Reason, says the 
maker, Astro Kinetics, of Houston: less pres- 


Foam plastic floats 
basket hoist and raft 


The raft on which scuba 
divers rest at right is one 
of the Coast Guard's lat- 
est rescue devices. Re- 
sembling a big mattress, it 
is stowed folded on ship- 
board. When needed 
alongside to get survivors 
off a ship in a hurry, it 
blown up with buoyant 
urethane Bi from a port- 
able generator. 

The basket hoist is sim- 
ilar to that used in sea 
rescues by helicopters. 
This one has built-in ure- 
thane-foam blocks to keep 
it afloat; on others you 
had to attach life pre- 
servers for buoyancy. 


sure in this air layer than that of normal 
air below. This eliminates need for rotor 
blades, while maneuverability and forward 
speed are said to be the same as for a heli- 
copter. Motor: a 135-hp. Mercury outboard. 


London church to cross Atlantic 


This war-bombed church in London will be di 
mantled stone by stone and re-erected at Wes 
minster College in Fulton, Mo.. 
Winston Churchill. Churchill made his famous “! 
Curtain” speech at the college in 1946. 

St. Mary Aldermanbury was built by Christopher 
Wren in 1670-1686 on 15th-century foundations. 
Cost of transportation alone will be $200,000. 
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Si 
Iron 


Space hitchhikers ride 
piggyback on Atlas 


Two scientific-instrument pods 
are mounted in tandem (far left) 
on an Atlas missile to pick up ad- 
ditional knowledge ona free ride 
into space. 

The small flying laboratories, de- 
veloped by General Dynai 
(which also produces the Atla 
can be adapted to any boost 
capable of carrying the extra pa 
load, Projections at right are parts 
of the Atlas booster itself. 


ics 


New face for Times Tower 


Landmark of New York’s Times 
Square since 1904, the 23-sto 
Times Tower is being modern- 


ized. Only the steel-girder frame- 
work will be left when it reope 
next year Allie 


d- Chemical's 
jowease for 
It will house offices, 
sales rooms, and three restau- 
rants. Its famed electric news sign 
will be there, too. 


Bells for Washington 


‘The grand carillon for the Na- 
nal Cathedral in 
C., weighs over 
100. tons with its) 30-foot-high 
steel frame. Made in England, it 
13 bells covering 4% octaves. 
bass E flat—is an 11. 
ing (lower right) 
cross. It will be installed 
in the central tower now under 
construction. 


Battery typewriter 


Under the keyboard of this 
portable electric ty 
rechargeable nickel 
tery that eliminates a cord. 
Overnight recharging from a 
household outlet says SCM Corp., 
spells enough power to operate 
it all day. Black & Decker makes 
the motor; Gould National Bat- 
teries, the power pack. Poweriter 
costs $199.50. 


PS PICTURE NEWS 


Trackside scanner reads moving labels 


Railroad cars on the Boston & Maine are coded 
with Scotchlite reflective tape for high-speed iden- 
tification by an electronic scanner. The scanner, de- 
vania Electric Products, sends out a 
its reflection in colors, translates the 
colors to numbers, and prints the numbers on tape. 
It’s reliable at speeds up to 60 m.p.h., day or night, 
and in snow or rain. 
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Ol’ Man River 
Meets His Match 


By E. D. Fales Jr. 
Baton Rovce, La. 
NIGHTMARE haunts the U. S. 
A Army Engineers whose job it is 
to control the Mississippi. It’s a 
superflood that might some day top the 
great 1927 disaster when the river drove 
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600,000 people away from their homes. 

To shore up dikes—the levees—and 
help valley towns sleep better, the En- 
gineers are using strange, giant ma- 
chines. One is called the “garmouth,” 
one the “gangster,” and one the “rolly- 
go.” These are actually paving the river- 


banks—and even the river bottom itself— 
with a carpet of concrete, in the hope of 
holding things in place if the big test 
ever comes. To date nearly 200 miles of 
such carpeting has been laid. 

Td heard about these big rigs, and 
with photographer John Turner of the 
Army Engineers set out to find them 
We knew they were being used to beef 
up dikes near Baton Rouge, and a 
near Lake Providence, La. At Baton 
Rouge, the river, writhing | a snake. 
was trying to bust out and race through 
a dreary place known as Devil’s Swamp. 
The city’s great new harbor lies nearby. 
If the river came through, it could 
wreck not only the harbor, but some of 
the city. 


a] 
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At Lake Providence, pop. 5,000, it 
was smashing a bluff and a forest, try- 
ing to sneak up behind the city. 

Into both spots the Engineers had 
hurled their machines, to heal the torn 
bluffs by smoothing them down with 


dirt and paving with concrete carpets. 


Turner and I drove for miles along 
| CONTINUED 


Danger point: The rising 
river was trying to. take 
a. short rd 

new Baton Rou; 


Devil's 
SWAMP 


WHERE. THE 
RIVER WANTS — 
10 60 


the levee. From its crest you look down 
on rooftops that are below river level. 
Once we sloshed our brand-new Olds 
through two miles of mud, Then we 
slogged ahead on foot. 

We came at last to a gash in a forest. 
A whole cliff had fallen, The river was 
taking hungry bites out of Louisiana. 


The garmouth 

We were just in time to see three 
yellow D-6 Caterpillar bulldozers come 
rattling down the broken bank, pushing 
up piles of dirt. Out in the swirling 
river lay a barge with a powerhouse on 
it as big as a barn, There was a belching 
smokestack, and a long crane boom, 
whippy and flexible. Suddenly the boom 
whipped out and sent a monstrous buck- 
et-big as your garage—flying through 
the air. It was coming shoreward straight 
at those yellow dozers—to gobble the 
dirt piles and drag them into the river. 
In this way it was smoothing out not 


Here's how the garmouth is healing the river .. 


Rising river has chewed away the forest and a 
high bluff, trying to attack a levee and town. 
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Casting the garmouth: 
This giant crane boom 
flings a seven-ton buck- 
et shore in its 
bank-smoothing opera 
tion, Note the relative 
size of the three D-6 
Caterpillar bulldozers 
pushing down dirt. on 
the bank at right to feed 
the huge bucket, The 
river bottom is also 
smoothed out, 


Sg 
only the bank but the river bottom for 
500 feet under water. 

Over and over again that bucket was 
flung at the tractors, then dragged back. 
pulling mountains of earth. It was hurled 
with such fine precision that I said: 
“John, we ought to meet the guy who 
can bait-cast a seven-ton bucket.” A fast 
boat whipped us out to the barge. I'd 
seen draglines moving earth, but never 
anything like this. This drag bucket, 
the garmouth, named for a vicious, snap- 
ping Mi: ppi River fish, swallows a 
mammoth dinner of 15 yards—enough 
to bury your house in two or three casts 
—then dumps it in the river. 

But I was puzzled. I'd expected to 
find this big machine putting the river- 
bank back together—not tearing it down. 
Turner explained: A river chews at any 
roughness in the bank—as a man keeps 
scratching an itch. The spot gets worse, 
eventually breaks through the levee. 


And so the garmouth was smoothing 
CONTINUED 


D.6 dozers begin smoothing down torn bluff, 
pushing piles of dirt down for the garmouth, 


ket explode 
f dist fr 


e arrives and be Dirt is hauled down, dropy iver, making 


», hauled by dozers, creaks up the 


the broken bank. It 
too: preparing it for the gangster barge 
—the carpet-layer—coming next week. 

Out on the dragline barge, we put on 
tin hats and climbed into the vast drag- 
line power room. It stood up above the 
deck, a big barn balanced on 80 wheels 
that could whirl it around on a merry- 
go-round track. The room roared, shud- 
dered, and shook with each cast of the 


was doing more 


pet” of concrete slabs. At right, slabs are shown 
rolling rapidly off the deck of the barge 


bucket, dipping like a ship in a storm 
Steam hissed, pipes dripped, Pitman 
arms Hashed, and an eight-foot flywheel 
ng a shrill whe-e-e- Holding on 
tight, we went up another shaking lad- 
der to the control box. 

There we met a cheerful, huge-fisted 
giant named Bob Mathews, who certain- 
ly should rate as the world’s champ 


“Water-walking” on its 24 huge tires, the 
rolly-go moves out toward rug-weaving barge. 
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Conerete carpet in tow, it is hauled up river- 
bank by dozers working on sloping levee. 


He sat at his levers, punching, pull 


ing, hauling like mad, and in 10 min 
utes I figured he did a week's hard 
work. “How long a trick do you work? 
I asked, thinki he might manage to 


hold out an 
hours,” he 


hour or so, “Oh, 
said with a grin 

We looked down through his window 
across a gap of water. Beyond, nearly 
300 feet away, was the torn bank where 


eight 


». Engineers 


the tractors were shufiling up and down, 
pushing great piles of earth 
We saw an 


xplosion in the river, Our 
bucket, drooling dirt, plunged in heavily 
and dropped its load—for even the river 
bottom was being smoothed 

Over Mathews’ head, like a trapeze 
hung a throttle and a curious improvisa- 
tion. It takes three hands to run the gar- 


[Continued on page 162] 


Wires holding carpet to barge are cut away, 
and carpet is left on bottom to control floods. 
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With end of carpet ashore, ru 
backs out into the river, we: 


1s it goes. 


Powered by 10-hp. kart engine turning a 30-inch fan through a sprockets-and-chain reduction 


By V. Lee Oertle 


I STOOD there on the sidelines, in 10 


Buy It, Build It: 


into the faces of astonished onlookers. 
Traffic on the nearby road halted, and 
nutes we had a good-size crowd. 


mouth open, watching the hobby- I kept telling myself—10 horsepower 
size air car skitter back and forth just isn’t enough to operate a GEM 
like a runaway colt. Dust spiraled away _(ground-effect machine) with the driver 


Joy stick controls turning, for- 
ward motion, and stopping. Foot 
pedals control big stabilizer. 
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Side vents, operated by joy stick, Rear vents, also joy-stick op- 
release air jets on sides to pro- rated, release air jets to the 
vide side thrust for turning. rear, providing forward thrust. 


drive, car rides 4 to 5 inches off the ground. 


Ride on Air! 


aboard. It should be lucky to get off the 
ground at all. The driver had an ear-to- 
ear grin as he dashed at half speed 
about the little parking lot, at least four 
inches off the ground. There wasn't 
room to open it up. He'd come tearing 


Fan is mounted at a 45-degreé“angle in front 
of the car. The stationary vanes behind the 
fan cou t torque effect. 


by, then jerk back on the throttle, just 
averting a collision with a parked car. 

This new air car was invented by 
Frank Dobson of Newport Beach, Calif. 
He put the car together, tested it, and 
readied it for sale in seven months. The 
Dobson Air Dart will be sold three ways: 
as a complete unit for $695; as a knock- 
down kit at $495 less engine; or as a 
complete set of plans for $2. 

The vehicle is low-powered, low- 
weight, low-priced, But performance is 
surprisingly brisk. Once the little two- 
cycle engine warms up, the throttle can 
be yanked back, and almost without 
pausing, the Dart is up and hovering. 
The rear air vents are cracked open, and 
the Dart goes forward. 

The design resembles an upside-down 
boat hull. The airframe’s chromoly tub- 
ing is bent to shape, then covered with 
ic cloth. The cockpit is plywood 
luminum, shaped like a rounded 


mond. 
The most unusual feature is the ducted 
fan up front. It’s set in the frame « 


degree angle. Immediately behi 
the 30-inch, 7-bladed aluminum propel- 
ler are several fixed air vanes to dis- 
perse airflow. Roughly 350 cubic feet of 
air per second is sucked through the 
fan. According to Dobson, it takes 90 
percent of this lifting force to maintain 
the 4-inch hovering height; only 10 per- 
cent of the air is discharged to provide 
thrust. Air exhausted through the rear 
vent panels provides forward motion. 
Vents up front, one on each side, control 
direction. 

The Dart is maneuvered with a four- 
way aircraft stick through a system of 
ables and pulleys, which operate the 
two rear vent doors and two side vent 
doors. A huge air rudder aids directional 
stability. The vehicle is 8% feet long, 5 
feet wide, and about 4 feet high. 

Operation. Starting the Dart is like 
starting a kart. The two-cycle engine is 
mounted smack in the middle of the 
front protector screen. The test unit was 
fitted with a centrifugal clutch and a re- 
wind starter cord. Power from engine to 
[Continued on page 169] 
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POPULAR SCIENCE BOOK DIGEST 


EE 


When Uncle Sam Played Dirty in World War Il 


Deadly Gadgets 
of the OSS 


By Stanley P. Lovell 


The author looks like a successful busi- 
nessman, not a saboteur's accomplice. 


ideas scemed crazy even then. Like the 
attempt to emasculate Hitler with doped 


Today he is a distinguished chemist, presi- 
dent of Lovell Chemical Co., director of 
Raytheon Co., holder of 70 patents. But 
during World War Il he was the Pro- 
fessor Moriarty—the “mad scientist’—who 


carrots. Or an incendiary attack on Japan 
with bomb-carrying bats. Others worked 
—Aunt Jemima, the exploding flour, Stinger, 
the fob-pocket’pistol—and many other de- 
sices, played critical roles in the defeat of 


dreamed up weird and wonderful weapons the Axis. Only now, 20 years later, is Dr. 
for that famed cloak-and-dagger outfit, the Lovell allowed to give the lowdown on his 
Office of Strategic Services. Some of their secret operations.—Editor 


Holmes, of course. Professor Moriarty is the man I want for the 
OSS. You're 
“I need every device and underhanded trick to use against the Germans 
and Japanese—by our own people, but especially by the underground in 
occupied countries. You will have to invent them.” 
From the book: Of Spies & Stratagems by Stanley P. Lovell, © 1962 by 


“Th COLONEL DONOVAN, Dr. Lovell. You know your Sherlock 
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I had never met a man of such magnetism. I heard myself say, “I will.” 

As soon as I could, I looked up references to the fictional Professor 
Moriarty. Most of them were discouraging to a chemist called to play the 
role. “Famous scientific criminal’—well! “The organizer of every deviltry.” 
Come! Come! 

I moved into a small office down by a brewery. My title: Director of 
Research and Development, OSS. 


Forgeries, Inc. 


HE first job was a plant for documentation. Spies or saboteurs would 

have short shrift unless they had perfect passports, ration books, and 
money to confirm their assumed status. These are the little things upon 
which the life of the agent depends. But enemy documents had security 
built into them, just so no one could imitate them. The paper contained 
special fibers, invisible inks, and trick watermarks so counterintelligence 
could expose a forged document. 

Philippine money proved the toughest because the fibers were kudsu and 
mitsumata, to be found only in Japan. No substitute would give the “feel.” 

I learned that Japanese paper existed in the United States. We could 
rework it into currency. However, were we to buy it, someone would rea- 
son that we wanted it for counterfeit Japanese money. I turned to James 
Byrnes, then assistant to the President. How he did it I'll never know, 
but within a week the entire lot of Japanese paper was in a warehouse 
available to us only. 

And in the nick of time. General MacArthur sent word that currency 
was vital in the Philippines. It was extremely difficult to manufacture the 
money, even with the proper fibers. The “banana-tree” engraving was most 
intricate, and there were several color engravings. 

Even more baffling, Japanese money in the Philippines was overstamped 
to identify the district in which, alone, it was valid. This was an ingenious 
method of controlling travel. If a bill marked Davao were offered in 
Manila, its possessor was forced to explain what he was doing in 
Manila. Each Filipino was frozen in his town. 

We engraved money sufficient to fill a 
cargo plane, all overstamped in direct 
proportion to the population census. 
The fibers were crisp kudsu and mitsu- 
mata, the inks had identical fluorescence 
under ultraviolet light, and all secret 
marks were exactly duplicated. These 
bills would pass everywhere. The Japa- 
nese never realized that the OSS utterly 
destroyed their population currency con- All secret marks were there 
trol in the Islands. “ths ile aroaid nese. 

In Java and Sumatra little resistance could be encouraged with bribes 
of Japanese occupation currency. The money for which the Indonesians 
would do anything was the Maria Theresa thaler, a coin about the size of a 
25-cent piece. 

Stanley P. Lovell. Published by Prentice-Hall, Inc., Englewood Cliffs, NJ. CONTINUED 51 


‘Accompanying this information was a note saying, “Nothing to be 
done: the last Maria Theresa thalers were made in 1870.” 


It aln’t necessarily so 
E LOCATED two or three authentic thalers from collectors. We 
studied the metal on an alloy-analyzing machine. Silver wasn't hard 
to get. 

We made an excellent mold. The molten metal was poured, cooled, the 
flash trimmed off, and there were as fine thalers as Maria Theresa had ever 
seen. My group was not enthusiastic. They all felt a counterfeit of cheaper 
alloy would be more in their line. It was the most honest job we ever did. 

I was not able to follow Maria Theresa beyond the shipping door. Did 
she contribute to the overthrow of the Greater East Asia Co-Prosperity 
Sphere or was she added to the secret hoard of rascally Sumatrans? I'll 
never know. 


Weapons for subversion 
AX must never have a weapon. His job is to collect and transmit infor- 
mation. The transmission of information was a whole study itself. 

One device originated when a spy told me he was all but trapped in the 
Adlon Hotel in Berlin. “I would have given anything,” he said, “if I could 
have created a panic in that lobby.” 

My answer was “Hedy,” a firecracker device which simulated the screech- 
ing of a falling bomb and then ended in a deafening roar—all completely 
harmless. By activating Hedy the agent could escape in the turmoil. 

One day the Joint Chiefs of Staff asked me to demonstrate our devices. 
I showed booby traps, our derailing system, incendiaries—and Hedy. As I 
spoke I activated one casually in a waste- 
basket. Hedy interrupted, shrieking. Then 
came the bang. I saw generals clawing 
to get out the single door. We were never 
again invited before the Joint Chiefs. 

Unlike the spy, the saboteur is a man 
of violence. He must harass the enemy. 
One way is to derail a train. This is easy, 
we thought: Take out one rail and the 


Then came the bang. Generals train falls over. Unfortunately, it doesn’t 
clawed to get out the door. Work: 


Perhaps the perfect weapon for derailment was “Casey Jones.” It con- 
sisted of a permanent magnet on a box. This magnet was to stick the box 
to the underside of railway cars. From the box an electric eye looked down 
on the track. Our electric eye was not affected by a gradual diminution of 
light, such as nightfall, but only by a sudden cutting off of light when a 
train entered a tunnel. This activated it instantly, and an explosive would 
blow a wheel off the car. 

The resistance put Casey Jones first on repair trains. After that, men, 
women, and children placed them on any rolling stock. 

A long line of cars would wind into a tunnel. Explosion and derailment 
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The 


‘ars wound into the tunnel; explosion and derailment followed, 


followed, When the repair train crawled in, it, too, was derailed in the 
cramped tunnel. Now both wrecks had to be worked on by hand, and the 
through line was blocked for a long time. 

Every Casey Jones had a decal in German: “This is a Car Movement 
Control Devi Removal is strictly forbidden by the Third Reich Railroad 
Consortium. Heil Hitler.” 

To attack an enemy automobile or tank, one could take two approaches— 
the fuel tank or the oil system. 

The attack on the fuel tank was solved by “Firefly,” a small plastic 
cylinder easily palmed by a filling-station attendant. It contained explosive 
which fired after the gasoline had swelled a rubber ring. This took hours, 
so the German vehicle was fai 

Fireflies were rushed to the Fre angh underground for the landings at 
Marseille. Two German divisions, ordered to repulse this attack, proceeded 
down the highways. All gasoline pumps en route were staffed by the 
Resistance. As the attendant inserted his hose in the filler pipe, he dropped 
a little Firefly into it. 

The results were dr: Along the highways, off in fields, or smack 
in the roadway were ndoned vehicles. The success of the Marseille 
landings owed much to little Firefly. 

The oil system was harder. All the time-honored tricks 
No result. Sand? Dirt? A little scoring 
of pistons, but the engine kept running. 
We tried 50 additives until my respect: 
for the standard six-cylinder engine a 
most overcame any further work to de- 
stroy it. 

A Harvard scientist suggested a com- 
pound to be put up in a small rubber 
sack and dropped through the breather : 
pipe. After heat opened the rubber con- The gas, attendant dropped a 
tainer, his compound became a disper- “Firefly” into the filler’ pipe. 
sion. This hit the small mechanical tolerances of the bearings, and all 
seized simultaneously. The cylinder head burst into shrapnel. 

Simple weapons were best. Suppose you knew a French girl who had 
access to a German officer's room. You'd give her your candle to replac 


at 


ailed. Sugar? 


9 


rrier, is built for modern amphibious beach assault. 


shoots light at target 


A new laser range finder 
186,000. 
ight beam from its 
rel to locate a 
or other target_up 
ven miles away. The 
laser-beam echo is “col 
lected” in the sh l 
Round-trip_ time 
tically ¢ 
exact 1 
tillerymen, 
Hughes Aircraft. The tele 
scopic sight on top is for 
spotting the target in the 
first place 
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deck, run to helicopters in training ma 


PS PICTURE NEWS 


Rotors and pylons folded, HUS-1s are tied 
down at mission end before going to hangars, 


Ship to shore, Marines are still first 


The Navy now has a carrier exclusively 
for the Marines, the first built from the keel 
up for helicopters. The Iwo Jima carries a 
battalion of 1,500 tough Leathernecks plus 

“\20 to 45 Sikorsky HR and HUS transport 
beaters that can land them in a hurry 
ny trouble spot in the world. 
its 105-by-592-foot flight deck, the 
can be flown in dispersed forma- 
tions, and landed behind or on the flanks of 
an enemy-held beach, The 15,000-ton Iwo 
ined the fleet last year to begin training 
exercises like the one shown here conducted 


Walking machine 
takes giant steps 


A manned robot that 
may let Gls roam the jun- 
gles at 35 m.p.h. is being 
developed for the Army. 
In_a fullsize version of 
GE's model “pedipulator” 
a man would stand on the 
atform, and 12-foot legs 
below would duplicate his 
every move in multiplied 
vale. GE expects to build 
into the mac e both arm 
and leg motion based on 
locomotion studies by Dr. 

arl U. Smith of the Uni- 
ve 


ity of Wisconsi 


off Oceanside, Calif. A sister LI 


platform, helicopter), the Okinawa, 
been commissioned. Two more are be 
built. 


The carriers can transport helicopte 
sault forces, combat supplies, and equip- 
ment at a sustained speed of 20 knots. They 
have the most advanced command facilities 
and cargo-handling apparatus. Elevators 
from the hangar deck are at the edge of the 
flight deck. Horizontal radio antennas jut 


out from the sides of the ship like long 
fishing poles 
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Runways lengthened 
to open airport to jets 


New York's Port Authority 
is extending the two runways 

LaGuardia Airport to 
000 feet each to make them 
suitable for use by jets. 

Because the longer run- 
ways would extend into 
Rikers Island ship channel 
(retouched photo at left) a 
new channel is being dug. 
The broken line shows ap- 
proach lights for one runway 
The $36,734,000 project will 
be ready in 1968. 


Outdoor pool table 
made of concrete 


The base of this pool table 
is concrete, and the pl 
surface is stretched 
Side and end rails are steel 
set in foam plastic. Po 
are lined with rubber, 


an attraction for guests at 
plush hotel in Scottsdale. It 
takes rough use with practi- 
cally no upkeep. 


Hose network keeps 
greenhouse flourishing 


Flower growers near Santa 
Barbara, Calif., can water 
many as 6,000 potted green- 
house plants with a single 
turn of the faucet. They use 
a network of 34-inch laterals 
working from a_three-inch 
i, ‘ic feed hose on the water 
ine. 


Wesley Keys, manager of 
Bodger Seeds, installed the 
initial system with advice 
from the University of Cali- 
fornia at Riverside. 


Dr. Wernher von Braun 
lays the cards on the table 


CanWe Ever Go 


Dr. yon Braun (right) 
with J. R. Dempsey, pres 
ident of C 


Will we ever be able to travel to 
solar systems beyond our own? 


The past 20 years should have taught 
us to use the word “impossible” with 
utmost caution. Nevertheless, human 
travel beyond our own solar system is a 
staggering concept. Even the most reck- 
less optimists do not expect it to come 
about in our generation—or the next. 

Light, traveling at 186,000 miles per 
second, needs 8.3 minutes to span the 93 
million miles between the sun and earth. 
Light takes 5% hours to travel from the 
sun to Pluto, outermost planet of our 
solar system. But it takes 4.3 years to 
reach Alpha Centauri, the nearest fixed 
star (4.3 light-years away ); 470 y 
Polaris; and 27,000 years to g 
center of our galaxy lens-shaped_is- 
land in space, a little less than 100,000 
light-years in diameter, made up of an 


Phew . 


wucle ame, we. am - 


~ wem te. 


to the Stars? 


estimated total of some 200 billion suns, 


Can we build a rocket powerful 
enough to travel so far? 


We have to impart to an object a 
velocity of slightly more than 25,000 feet 
per second to place it in a low orbit 
around the earth. About 36.000 feet per 
second is needed to hurl it to the moon— 
which is still within range of the earth 
pull—and just a trifle more to kick it 
completely out of the earth's graviti 
tional field. If we accelerate it up to a 
terminal speed of 56,000 feet per second 
(in such a fashion that it leaves the 
earth in the same direction in which the 
earth is orbiting at 107,000 feet per 
ond around the sun), it will enter a par- 
abolic flight path and escape from our 
solar system. 


From the point of view of power re- 
CONTINUED 


. . and now, back to something easy like designing rockets! 


swWeen --  weu 


them to get the information out to you right away. 


ye 2, 
Me pre anancl 


Encl 


a/s 


It’s no small feat to. make understandable the 
ceric provlems of “relativistic” space Hight to 
stirs thousands of light-years away. So PS 


incerely yours, 


tri dtuce 


Wernher von Braun 


s impromptu postscript that Dr, von 
"jotted von his etter forwarding this 
month's manuscript to Editor Bob Crossley. 
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By speeding nearly as fast as light, you could go to a star and return 


quirements, a needed velocity of 56,000 
feet per second (38,000 m.p.h.) may not 
sound too bad. Just one extra stage on 
top of the Saturn V, our Apollo moon 
rocket, could impart that speed to an 
object of about 8,000 pounds. But as 
the object coasted, its power spent, on 
its “uphill” path out of the pull of the 
sun's gravity, its speed would gradually 
diminish almost to zero. Millions of 
years would elapse before it reached one 
of the nearest fixed stars. 

To reduce travel time to figures com- 
patible with the life span of man, travel 
speeds must approach the speed of light. 

Not even nuclear-fission or nuclear- 
fusion processes are adequate to produce 
such speeds. For all their dramatic dis- 
play of power, they convert only a ti 
fraction of the mass involved into en- 
ergy. It would be necessary to devis 
a rocket mechanism wherein the entire 
mass, M, of the injected “propellant” is 
converted into radiation energy, E, ac- 
cording to Einstein's famous equation 
E =M  X C*. The exhaust of such a 
“photon rocket” would be a beam of 
radiation, and the exhaust velocity would 
of course be equal to the velocity of 
light, C. 

The problem is that nobody knows 
how to build a photon rocket. Certain 
subatomic processes are known, such as 
the joining of an electron (a small nega- 
tively charged parti with a positron 
(an equally small positively charged par- 
ticle), that directly transform matter into 
energy according to Einstein's equation. 
But so far, physicists have been unable 
to devise any large-scale processes tor 
this transformation. 

There are also tremendous engineer- 
ing obstacles. By definition, a photon 
rocket converts its propellant stream into 
an extremely powerful light beam. To 
bundle this beam, some sort of mirror is 
needed. Even if it had a reflectivity of 
99 percent, better than our best existing 
ones, that one percent of absorbed radi- 
ation energy would instantly melt the 
mirror—considering the billions of kilo- 
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watts converted into the power carried 
away by the light beam. 


Qu it true that it is impossible to 
exceed the speed of light? 


A Yes. But as we shall see, this is part- 
ly a matter of definition, Suppose we 
had overcome the “minor” problems just 
described, and we did have a rocket 
capable of “beaming away” 100 percent 


mild take more than a 
le of paper to show the 
distance to the nearest star. 


of the mass of its propellant with an ex- 
haust velocity equal to the speed of 
light. What could we do with it? 

If the rocket had a mass ratio (the 
ratio between its fully fueled and empty 
weight) of 3, it could reach 80 percent 
of the speed of light. With a mass ratio 
of 10, its terminal velocity would be 
about 98 percent; and with a mass ratio 
of 1,000 (about what we have today in 
some of our chemical multistage plane- 
tary rockets), we would hit 99.9998 per- 
cent of the speed of light. 

Again we refer to Dr. Einstein. His 
Theory of Relativity (which has stood 
the test of many critical experiments, 
and has been universally accepted by 
the scientific community) shows that the 
inertia of an object's mass approaches 
infinity as the object approaches the 
speed of light. Hence it would take in- 
finite power to accelerate an object be- 
yond the “light barrier.” 

But, amazingly enough, the same theo- 
ty states that a stellar astronaut could 
still travel to a star 1,000 light-years 
away and return within his adult life. 


in your lifetime—to find centuries had gone by on earth meanwhile 


How could an astronaut travel 
2,000 light-years in a lifetime? 


A “Time dilation” would help him to 
stay young. For many people, the strange 
phenomenon called time dilation is a 
hard pill to swallow. The flow of time 
appears to us completely unaffected by 
physical conditions. Whether we sleep 
or work, sit at a desk or in a speeding 
jetliner, our wrist watch seems to tick 
away at the same pace. So does our 
heart, 

But the fact is that this cherished 
piece of “everyday experience” is valid 
only in the realm of relatively low ve- 
locities in which we slowpokes live. 

A meson (an unstable subatomic pai 
ticle), when traveling at a velocity close 


to the speed of light, has a clearly longer 
decay time than its 2.1-microsecond 
“half-life” at lower speeds—when an 
earth-fixed observer does the timing. But 
if the observer were flying along with 
the meson, the half-life of 2.1 microsec- 
onds would not seem to be affected by 
the particle's speed, since the observer's 
watch would be subjected to the same 
time dilation as the meson itself. 

The Theory of Relativity tells us that 
the pace of time becomes slower and 
slower for an object approaching the 
speed of light, compared with time's 
rate of passage for a stationary observer. 
At the speed of light itself—an upper 
limit that no object can ever reach—time 
would come to a complete standstill. If 
an object could go so fast, it could cover 
vast distances while, for a man flying 
along with it, no time would elapse— 


neither for his watch nor for his heart- 
beat, which controls his life span. 

This strange effect makes it possible 
for a stellar astronaut to travel from the 
earth to a fixed star 1,000 light-years 
away, in what he would think was 13.2 
years. For the trip back he would need 
another 13.2 years. If he didn’t spend 
any additional time at his destination, 
he would thus have been away from 
the earth for 26.4 years. The trouble is 
that, during his absence, more than 2,000 
years would have elapsed on earth, Thus, 
upon return, he might wind up in a zoo. 


Q What would a trip to a star be 
like? 


A Let us assume we have a photon 
rocket capable of a continuous accelera- 
tion of 1 uppose, too, that our mass 
ratio is large enough to get us very close 
to the speed of light; carry us to a star 
1,000 light-years away; and slow us 
down again to normal speeds, so we can 
one of the star's planets. The rocket 
also to be capable of flying us back to 
carth—possibly by “refueling” during the 
stay at that distant solar system. 

As we depart from the earth, the stars 
of the firmament will first appear in 
their familiar yellowish hue. As our ve- 
hicle builds up speed toward our target 
star, the Doppler effect will cause a 
striking change in this star's color. From 
its original yellow, the light received 
from it will shift through green, blue, 
and violet, and toward ultraviolet—in 
other words, to higher frequencies. Si- 
multaneously the color of the receding 
sun will slowly change from yellow to 
orange, red, and toward infrared—that 
is, to lower frequencies. 

This is casy to understand: A boat 
running against the waves is hit by them 
at a higher frequency than a stationary 
pier is; a boat running with the waves, 
at a reduced frequency. 

After about 34 months our stellar pho- 
ton rocket has reached about 30 percent 

[Continued on page 170] 
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Variable-image projector flashes composite image on a screen. 


Projector turns words into picture 


‘The New York police are now using a quick-identifica- 
tion projector invented by one of their own members. It 
puts together from coded slides a verbal description of 
a wanted man, and projects his image on a screen where 
it can be photographed and distributed. 

It works from slides offering 600 combinations of facial 
features, similar to a previous system [PS, Nov. ’60], but 
with important differences, The system, unlike the earlier 
one, uses a projector, and in addition has built into it a 
series of wafer-thin mirrors that can distort any of the 
features at a press of a button. A chin can be lengthened, 
nose shortened, or eyes widened if a witness desires. The 
machine cuts the work of hours down to minutes. 

Detective Peter Smith, who used to draw identification 
pictures, developed the machine on his own time and 
money, turned it over to the department without charge. 


Detective Smith in real life (left) and as shown by projector. 
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Abrasive gloves rub 
skin off potatoes 


Wash potatoes or root 
vegetables with these Ger- 
man gloves on, and you can 
peel them in water running 
at the kitchen sink, 

When the spud is worked 
under the tap like a cake of 
soap, emery particles vul- 
canized in the rubber rub 
off dirt and skin. 


Electroluminescent belt 
generates own light 


Electroluminescent pan- 
els replace reflectors on a 
new Sam Browne traffic- 
safety belt. They emit 
flashes from a rechargeable 
battery at the side. Madi- 
gan Electronic Corp., Carle 
Place, N.Y., is the maker. 


“T’d like to see 
them =a 
make...” 


Bumpers with built-in hitches 
for trailer hauling. Add-on 
hitches are unsightly and 
make it hard to get a push 
in an emergency.—F. M. Ma- 
guire, Savannah, 


Children’s roller skates with a clip or other Serew-in drain plugs for remote outboard 
fastener underneath to hold the clamp key. tanks. Sloshing a left-over pint of gas out of 
Loose keys, constantly lost, are just a nuisance. ich hole at top of the can is for the 
—Mrs. E. Ross, San Bernardino, Calif. H. Anderson, Cassopolis, Mich. 


‘A hide-away air conditioner to fit basement High-visibility fertilizers and weed killers so 
windows screened by shrubs. Cool air from a you could see where you'd been and not over 
top vent would be ducted to a floor grille in lap on a lawn, Why not dye the pellets a 
the room above.—A. A. Scott, Leonia, N.J. bright color?—S. Johnson, Wesleyville, Pa. 


‘aly. Send to ILTS Editor, Popular Science, 355 Lexingt 
Aee., NYC If. Write your name and addres clearly. Co 
lbutions canuot be acknowledged oF returac 


like to see In general use. 
for each one published. Pi 


a 


New alloy steels gave “The Universal Car” toughness and durability. A three-point suspension 
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The Tin Lizzie, a 
dazzling feat of 
imagination and technical 
skill, sold for as 

little as $360, 

and put America on 
self-propelled wheels 


made it agile as a chamois. 


By Allan Nevins 


Noted American Historian 


born on a Michigan farm a man who per- 

formed one of the most dazzling feats of 
imagination and skill ever seen in the industrial world. 
The man was Henry Ford. The feat was the produc- 
tion of his Model T. 

Before their manufacture was discontinued in 1927, 
more than 15,000,000 Tin Lizzies rolled off the as- 
sembly line. 

Whole books containing nothing but jokes on 
Henry Ford and the car were published. Its price got 
down as low as $360. It was, by far, the most popular 
motor vehicle in the U.S., the car that put America on 
self-propelled wheels. 

Let me tell you the real story behind the Model T. 

As America emerged from the panic of 1907, Henry 
Ford ed he faced a grim test. The country was 
hungry “for cars. All about him were competitors 
anxious to seize the market. Ford knew that if he was 
to meet this test it had to be with new equipment and 
methods. 

The equipment would be an array of revolutiotiary 
machines and machine tools. The methods would 
involve rearrangement of operations to provide more 
complete mechanization, greater system, and steadier, 
faster progression. 

The success of the four-year-old company had been 
founded on the Model N, which, with a right-hand 
drive, a small carriage step instead of a footboard, and 
a force-feed oiler, sold for $600. It was the best four- 
cylinder car for the price. But Ford knew it would 
never meet the test of the future in which farmers, 
storekeepers, professional men, and mechanics would 
demand a durable, low-cost car as reliable as a 
McCormick mower and as easily supplied with cheap, 
perfectly fitting spare parts as a sewing machine. The 
talented mechanical aides and experimenters whom 
Ford had assembled—Walter E. Flanders, Charles 
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O'« hundred years ago this month there was 


devised by Ford, 


Sorensen, Harold Wills, and young C. J. 
Smith—knew it, too. 

Out of this realization came the Model 
T. But just how did it emerge? The 
striking story is not how it found its 
market—how it persuaded doctors, ranch- 
men, salesmen, schoolteachers, and farm- 
ers that a car was a necessity. That story 
has often been told. The untold story is 
how the Model T was created and given 
superior efficiency. 

New materials. Ford used special ma- 
chines and machine tools to supply a 
mass market more cheaply and efficiently 
than any competitor. The bicycle boom 
had helped the machine-tool industry 
recover from the panic of 1907. Ford 
believed that American automatic ma- 
chinery and Yankee methods were su- 
perior to those of Europe, but that Eu- 
rope often had better materials. He 
especially envied the British their su- 
perior alloy steel. 

His first important step was to close 
the gap. Steel alloyed with vanadium, 


st mass-production line for automobiles was 
d in the next 20 years his 
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vered, was being effectively used 
manufacturers. Tests showed 
vanadium was more easily machined 
than nickel steel, that it was lighter and 
withstood fatigue better. 

No American makers were then caj 
ble of making vanadium steel, but Ford 
found an Englishman, J. Kent-Smith, 
who could advise him in the creation of 
a metallurgical laboratory. In this lab- 
oratot nd in a small factory in Canton, 
Ohio, Ford and Kent-Smith taught their 
associates the proper use of manganese- 
carbon steel for axles, crankshafts, and 
other parts. They went on to devise new 
alloys of tungsten steel, ni steel, 
chromium steel, and other metals. 

Choosing steel. Up to this time, auto 
makers had failed to perceive that a well- 
made car required some parts of hard 
steel, others with tough steel, and still 
others with elastic steel. Before Ford 
set to work in 1907, not more than four 
types of steel had been used in the auto- 
motive industry. He was soon using 20. 


metallurgy and manufacturing techniques put 
15,000,000 Model Ts on the road. 


Pictorial Enumeration of the Advantages of the 
UNIT POWER PLANT 
of the Model T Autemebile . 
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plicity, “Thermo-Syphon’ 


Whatever the material, accurate ma- 
chining was essential. Ford had his own 
requirements. From the outset, he de- 
manded parts machined for simplicity, 
accuracy, and durability; he abhorred 
any resort to rule-of-thumb. “The first 
Ford ever made is still giving excellent 
service,” he boasted in 1907, referring to 
a machine of June, 1903. 

C. Harold Wills, probably the most 
creative man in the factory next to Ford, 

ided his time between machine tools 
—inventing some of marked originality— 
and metallurgy. C. J. Smith, only re- 
cently a humble machinist who had won 
Ford's confidence by inventing an im- 
proved arbor cutter for simultaneous 
milling of seven or eight cams, was kept 
on inventing. 

In 1910, it was estimated by Isaac F. 
Marcosson, a famous newspaperman, 
that more than 60,000 machine tools 
were used in making cars. They includ- 


nothing more than the principle that hot water 
. Gravity fed fuel to the carburetor. 


ed new vertical millers, improved planers 
and radial drills, automatic screw ma- 
chines, and a variety of engine and tur- 
ret lathes. Marcosson was impressed by 
the laborsaving machinery. “You find 
automatics cutting the finest gears by 
the score, while one man operates a 
whole battery,” he wrote. “You see 
drills doing from 15 to 20 operations on 
a piston or flywheel; you see an almost- 
human machine making 17 holes at one 
time without observation or care.” 
Upping production. On June 4, 1908, 
the Ford plant broke all production rec- 
ords. In one 10-hour day it built 101 
complete Model N and Model S cars to 
fill final orders and clear the way for the 
Model T. This proved that, with correct 
tools and alert management, a schedule 
of 100 cars a day could be maintained. 
One hundred cars a day was to seem a 
small figure when the Ford company 
moved from its old Piquette plant to 
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Prices on the 11 tools needed to keep a Model 


T in working order totted up to 88. 


the larger and better-designed Highland 
Park factory, But in 1908 it was impres- 
sive. 

Meanwhile, as production increased, 
the need for planned arrangement of 
of 


machinery, continuous progression 
materials and parts through the factory 
and precision in ibuting them in the 
proper order, increased. In making a 
car, the right pieces of material—gear 
case, wheels, headlamps, horn, fuel tank 
—had to arrive at the right spot at the 
right instant. 

Newly painted Ford bodies were hoist- 
ed by traveling cranes from the wooden 
frames which carried them on casters 
(hands would have marred the paint). 
It not until later that overhead con- 
veyors Were integrated with a continu- 
ously moving assembly line. The motors 
were at first lifted into place by movable 
hand chain hoists, 

Birth of the Model T. So much for 
the Ford factory. What of the machine 
that made Henry Ford immortal? 


About the author 


A brilliant historian, winner of the Pulitzer 
Prize for biography in both 1932 and 1937, 
former president of the Society of American 
Historians, Allan Nevins is the outstanding 
authority on Henry Ford and the Ford Motor 
Company. 
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The first Model T was shown to 15 
enthusiastic heads of Ford branches on 
Sept. 16, 1908. It is important to dis 
card two common illusions. First, it was 
not the creation of Henry Ford alone; 
and second, it was no product of sudden 
inspiration put together in a hurry with 
untroubled effort. On the contrary, a 
group of men share important credit 
with Henry Ford for its creation, and it 
was brought into being by agonizing, 
exhausting worry and toil, 

Four men in particular helped to give 
form to the bi ideas and requirements 
of Henry Ford: Joseph Galamb, a me- 
chanical expert trained in Hungary, Ger- 
many, and the Westinghouse plants; 
Charles Sorensen, endlessly resourceful, 
experienced, and full of drive; C. J. 
Smith, already mentioned; and the bril- 
liant Harold Wills, who united talent as 
a toolmaker with a knowledge of chem- 
istry and metallurgy. 

Another aide was Ed Huff, an electri- 
cal expert who developed the magneto, 
that special type of electrical generator, 
and installed it in the flywheel. Wil 
protege, John Wandersee, an eager 
young mechanic, did a great deal to pro- 
vide special steels for parts that had to 
meet grueling stress. Frank Kulick test- 
ed models as they were assembled, tore 
out disappointing parts, and helped sug- 
gest replacements. German-born Carl 
Emden, an engineer, was a fertile con- 
tributor of new ideas. 
how hard they all worked! 
told us part of the story. 
“Mr. " he recalls, “first sketched 
out on the blackboard his ideas of the 
design he wanted. He would come in at 
seven or eight o'clock at night to see how 
they were getting along. For about two 
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His third volume on the man and his indus- 
trial empire (Ford; Decline and Rebirth, Charles 
Scribner's Sons, New York, $8.95) is being 
published this month. 

Mr. Nevins has been a professor of history at 
both Cornell and Columbia universities, and is 
presently senior research scholar at the Hunting 
ton Library, San Marino, Calif. 


“Any Dope 


Could Drive 


a Model T” 


By Everett H. Ortner 


Let PS put you in the driver's seat of the Fabulous Flivver. 
Come for a ride with our most nostalgic editor 


HEY used to say that any dope 
could learn to drive a Model T in 


five minutes. I proved it. My 
maiden voyage took place on a college 
campus in a 1926 Flivver. The lack of 
casualties can be attributed only to the 
leisurely speed of the elderly car (it was 
12 years old), the youthful agility of the 
pedestrians, and the loud rattle that went 


as a warning before it-the only warn- 
ing, because it had long since lost its 
horn. 

The Model T was simplicity itself—a 
monument to the directness of mind of 
the man who designed it. If you or I (if 
you're a non-engineering type like me) 
were to conceive a car from scratch, we 
might well put in a separate pedal for 


aK 
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each function: one for forward, one for 
reverse, and one to stop. 

That was how Henry Ford saw things, 
too, But he knew that a car would need 
at least two gear ratios to go forward— 
one for hills or to overcome starting 
inertia, one for speed—so he gave that 
forward pedal a double function. Push 
it all the way in, and you were in low 
gear, Let it out, and you were in high, 
free to speed over the countryside at an 
exhilarating 35 m.p.h, or so—or anyway 
as fast as 224 hp. would take you. 

So far, so good. But what about neu- 
tral—which you needed when cranking 
the car or to hold still at an intersection? 
The forward pedal did that, too. It 
worked the clutch. Hold it halfway 
down, and the car stayed in neutral. 

If you were lucky or foresighted 
enough to marry a gal husky enough to 
turn the crank while you held that pedal 
down, it might have sufficed. Few men 
were, So Henry brought another device 
into play. This was the hand brake, at 
the driver's left. Pull it back, and it not 
only held the car still—sort of—but simul- 
ancously, through a cam on the clutch 
lever, put the car in neutral. 


ODEL T owners in those days 

wore an arm in a sling with the 
pride that Heidelberg students took in 
dueling scars in the days of 
helm. It was a sign of having, partici- 
pated in the great adventure of cranking 
a Model T. 

This was a rite of many parts, and 
woe to you if you forgot one of them. 

There were two quadrants on the 
steering wheel, each with its own little 
arm pivoting at the hub of the wheel. 
Pulling down the one at the right fed 
gas to the engine. Pulling the arm at the 
left advanced the spark. 

Now you're ready to go. You hop in 
the car and adjust the quadrant arms: 
enough gas for a good, fast idle, a re- 
tarded spark for easy—and safe!—start- 
ing. Pull back the hand brake all the 
way. Turn the ignition key to “batt” 
(you'll flip it to “mag”—magneto—later 
when youre under way). 
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All set in the cockpit? Now you pop 
out in front of the car to face the crank. 
(Late Model Ts came with an electric 
starter, but mine never worked. And old 
Henry didn’t put any stock in them 
either; every Model T came with a crank 
permanently attached.) There's a little 
ring s ig out of the lower left-hand 
corner of the radiator; a cable leads from 
it to the carburetor choke valve. You 
grab the ring with your left hand and 
pull it out, brace your legs, wrap your 
right hand around the crank handle 
(thumb in, aligned out of the way with 
your other fingers )—and yank. 

Typically, at this point, the engine 
gave a little chuff of annoyance at being 
waked up, turned on its other side, and 
went back to sleep. You had to nudge it 
two or three more times before it start- 


ed up. That was in mild weather. 
WINTER starting called forth all 
‘our resolution. In a modern car, 

the battery drops dead after too much 
starting work, and you phone the service 
station to come get you. With a Model 
T, you were the starting motor, and the 
limits of exhaustion depended squarely 
on your strength and determination. A 
truly stubborn man could die right there 
in front of his Model T, crank in hand. 
The second hazard was that broken- 
The engine was 


you faced it from the front). Usual 
did. When In’t—most 
you'd forgotten to retard the 
were in trouble. The engine would back- 
fire, and the crank would come around 
the wrong way at an arm-busting 500 
r.p.m. or so and—if your arm was in the 
way—bust it. 

A third hazard was the menacing way 
the Model T—when the clutch-lever 
screw was worn, which scemed to be all 
the time—tended to advance on you 
once the engine started: slowly, threat- 
ening to crush you against a house or 
garage door. Cautious owners liked to 
keep plenty of escape room behind them 
when they cranked, and a Model T owner 

{Continued on page 176) 


In Hartford, with 2,150 families 
signed up, pay TV has had a real test. 
Here’s the one-year report 


What Do They =" 
Think of Pay TV? ==." 


ture at right, you 
to call the man below. 


By E. D. Fales Jr. 
you may be closer 


FTER a lot of false starts 
A than you think to getting pay TV. It's 
already been started experimentally in 
Hartford (by RKO-Zenith) and in Denver (by 
Teleglobe), and is due to be piped into 25,000 
New York City homes next year. 

No fewer than five new compani seeing, 
rich harvests ahead—now are plugging hard to 
get it started in 25 other cities, and efforts are 
under way in Santa Monica, Austin, and Little 
Rock. It's not limited to the U.S. A suburb of 


Toronto has it, and it’s being proposed in Mont- 
CONTINUED 


How the Zenith decoder is attached to your television set 


1 Signal-pickup coil is attached by a small 
spring (shown) to the neck of video tube. 


real. (In England, engineers are even 
talking of transmitting pay TV via the 
gas pipes that serve many homes there. ) 

Meanwhile, the war waged against it 
by free TV and Hollywood seems on the 
wane. More good movies are being made 
available. Movie producer Otto Premin- 
ger adm: “It's as inevitable as auto- 
mobiles were.” 

What does this mean to you? Suppose 
a chance to subscribe came next month? 
Should you take it? What will you get? 
Will it kill off your free TV? And what 
will it cost? 

To get answers, Porutan SCIENCE sent 
me to Hartford. There, sit 
last year, hundreds of families 
guinea pigs in the first full-fledged, 
FCC-approved test of pay TV. They 
plunked down $10 each to get it. And 
they've been spending from $3.25 to 
upwards of $8 a month to see it. 

All told, as this is written, 2,150 Hart- 
ford set owners, from barbers to bank- 
ers, have signed up. They've been see- 
ing movies (including some good new 
ones), fights, Yale-Dartmouth football, 
high-school basketball, ballet, orchestras. 

On a recent night when other viewers 
fretted over failure of free TV to show a 
championship fight, Hartford pay-view- 
ers saw it for $2. 
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2 figs Pass im adapter box (lower 
left), go by coaxial cable to decoder unit. 


On another night when free TV was 
going through the agony of pain-reliever 
and bathroom commercials, pay-viewers 
saw an opera, The Consul. It ran two 
hours, spilled over 13 minutes into a 
third hour. 

In those 133 minutes, viewers figured 
they had escaped nearly 40 commercials. 
And there was no salesman blasting in 
to ruin the closing lines. 

How do viewers like all this? Here's 
a clue: Only 23 of those first 2,150 view- 
ers have canceled. And viewers have 
found that pay TV does not replace 
their free TV. It's a supplement, 

The first man I talked to was the 
cabby who drove me to Channel 18, 
RKO's part-time pay-TV station. 

“Do you have pay TV?” I asked. 

o, but my neighbor had his decoder 
installed last night.” 

“How's it going here?” 

“It's a funny thing. Nobody raves 
about it’s not that good yet. But 
more keep signing up all the time.” 

To get pay TV via the RKO-Zenith 
stem used in Hartford, you fill out an 
application, send $10, and agree to pay 
$3.25 monthly rental for a decoder 
(worth $125). Besides that, you'll pay 
for all shows you watch. These cost 
from 25 cenis to $3; most are $1, 


Checking it out: After installing decoder 

technician lowers the front door and di 
the code number for whatever pay show is p! 
ing. (Code numbers show in small odometer 


To be accepted, you must live within 
20 miles of Channel 18's transmitter. 
You use your regular set (even a color 
set), but it must be in good shape. 

There's a waiting list, and several 
weeks may pass. Then one day a white 
Volkswagen truck (one of sev arrives. 
A blue-uniformed serviceman checks 
your set for ghosts, snow, or blooms— 
which would degrade the quality of the 
broadcast. Then, if everything’: 
he attaches a small adapter behind your 
set. 

This is a gadget that intercepts all 
scrambled incoming signals and detours 
them through your decoder, which will 
unscramble them. The decoder, a trim 
brown box the size of a portable type- 
writer, rests on top of your set. It is 
linked to the adapter by a plug-in co- 
axial cable. 

Channel 18 sends out free TV by day 
and pay TV by night. On the day I 
arrived at the studio, pay TV to 
begin at 6:01 p.m. At 5:40 p.m., during 
a free-TV movie, I watched engineer 
Ray Sigda commit a bit of electronic 
deviltry. Tucking a code sheet under 
his arm, he opened a glass door in one 
of the huge studio control panels. Con- 
sulting the code for the day, he began 
twiddling six black plastic knobs, like a 


it above large rectangular white but- 


window 
r Joses door and turns small switch 


ton.) 
from “TV” to “P 
your bill from smail square door at right. 


y dialing to open a safe. 
at he was doing was setting up se- 
cret amplifier and delaying circuits that 
would, first, change the broadcast film 
to a negative. Next, they would lasso 
some of the outgoing video signals and 
hold them back. They'd be delayed ever 
so slightly—just 1.7 thousandth of a sec- 
ond—but enough to create chaos on your 
screen. 

Sigda scrambled the audio signals, too. 

At 5:50 p.m., when his skulduggery 
was done, Sigda closed the glass door 
and waited for his cue. At 5:55 p.m., 
the regular free afternoon news show 
went on the air and ran five minutes. 

Suddenly, at 6 p.m., Channel 18 broad- 
cast a blast of trumpets. Channel 18 
viewers everywhere recognized it. At 
the same time a deep voice rang out: 
By authority of the Federal Commu- 
nications Commission!” Then a slide 
flashed on thousands of screens. It read: 


Subscription TV 
First in The Nation 


Pay-viewers hurried to weekly pro- 
gram books ( mailed to them) and found: 
Tvespay 6 P.M. 
ParaMounT’s 
“Conquest of Space” 

From a satellite 1,000 miles from 
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Messing up the works: At Channel 18's studio, 
engineer Ray Sigda takes a clear broadcast 


Earth, scientists take off on the first 
trip to the planet Mars 

(For adults & young people) 
Code 247D 85 mins. $1.00 
(To be shown again 6 P.M, tomor- 
row.) 


The trumpets still played, blaring out 
composer Aaron Copland’s Fanfare for 
the Common Man. At 6:01 engineer 
Sigda got his cue. pushed three buttons. 
His code circuits went to work. On 
viewers’ screens the printed announce- 
ment suddenly fell apart. The letters, 
no longer legible, looked like a game of 
dominoes after a player gotten mad. 
The fanfare turned to sleigh bells. 

Pay TV was on the air. You had one 
minute to get your decoder in action, or 
else shift to free TV. 

Starting a decoder begins like thi: 
You open the front door, revealing a dial 
and an odometer like the one in your 
car. You hear a faint sound of gears 
advancing a concealed paper strip on 


NUMBER) 


BILLING DOOR 
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nal (right), codes it, and turns it into the frus- 
mble shown in the center screen, 


which your bill is printed. You spin the 
dial (forward or back) until the code 
given in your program (247D) comes 
up in the odometer window. That un- 
delays the video signals and also returns 
them from negative to positive. 

As you turn the dial you are also ad- 


TONE TRACK FOR 
SECURITY, 


HOLES FoR. 
REGISTERING — 
SECRET CIRCUITS 


vancing a “security tape"—a strip of 
35mm Mylar film punched with a crazy 
assortment of holes. By dialing 247, cer- 
tain holes move into position to com- 
plete certain circuits. When you dial D, 
you set a small printer in position to 
stamp “$1.00” on your bill, 

As you close the decoder door, the 
secret circuits are completed by gold- 


conract 
PLATE - 


—GOLD-PLATED 
FINGERS. 


plated fingers. Thirty of these push up 
against the perforated tape. But only 
six can get through the holes. These set 
up the circuits needed to see the show. 


Air canopy protects tractor driver 


An air curtain shields British tractor and _com- 
bine operators from dust, chaff, and insects in the 
field, making goggles or’ special clothing unneces- 
sary. A fiberglass dome over the open cab has a 
built-in fan that blows a_sheet of ‘ircling air 
through a gap at the rim. The canopy also protects 
the driver from sun and light rain, 


Platform rolls like ship’s landing deck 


An experimental platform that tilts up to 15 de- 
grees is used by the British Navy to test the capabil- 
Ba of new helicopters for landing on ships at sea. 
Shown here is a Westland Wasp, latest antisub 
copter. It can be fitted with either wheels or suction 
cups for landing on small ships. 
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Cylinder of light 
on Tokyo's skyline 

Nine glass-enclosed storie 
low the neon-lighted tower 
serve as a Tokyo Ginza distri 
showroom for the San-Ai chain 
of specialty shops. 

The circular floors were built 
one at a time in wedge-shaped 
sections and ansernbled around 
a steel core, The building is de- 
signed to withstand severe earth- 
quakes. Cost: $2,700,000. 
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2. Booster speeds toward earth orbit carrying 3 


might be clear stage with 
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the booster shows how the del 


ated recovery 


3. In earth orbit, payload has separated, and 
recovery bays popped out from rear of rocket 
flate, throwing olf protective plates. 
Here conical bay begins to take shape. 


Inflated cone-shaped bag enshrouds rocket 
le doughnut rips its middle like a choke 

collar (cutaway, below). Booster can remain in 

orbit 24 hours until triggered for re-entry 


How recovery 
system would work 
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How to Bring a 


HROWING away giant, multimillion- 

dollar booster rockets in space after 
one mission makes about as much sense as 
dumping an airliner after one flight. It 
may be necessary now, in the early stag 
of space exploration, but eventually we'll 
have to start using a booster more than 
once. 

What would it mean if we could “float” 
big boosters back to earth intact so they 
could be used again? Peck ahead into the 
late "60s when single-stage, super- 
boosters will be ready for space exploration 
with the price tag of a single boost es 
mated at $320 million! That would be the 
cost with our present prodigal practice of 
junking the booster in space. But recover 
the booster (weighing perhaps 500,000 
pounds, empty of fuel) and you could bring 
the cost down to a cool $16 million. Sev- 
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the sea, wi 


Booster Back Alive 


eral recovery concepts are now being stud- 
ied by the National Aeronautics and Space 
Administration for use in future space boost- 
ers. Douglas Aircraft’s contribution is 
ROOST (Reusable One-stage Orbital Space 
Truck), Naturally we think it is a good 
system. Here is how it would work: 

Essentially ROOST consists of two rub- 
berlike bags carried deflated inside the 
lower section of the booster. Immediately 
after earth orbit has been achieved and the 
payload has separated to continue its space 
mission, the bags would pop out of the 
booster’s rear to be inflated by gases gen- 
erated by solar heat on the nearly empty 
fuel tanks, First a cone-shaped bag would 
envelope the booster like a shroud (as in 
artist’s conception on facing page); then 
another bag, doughnut-shaped, would girdle 
the booster at its midsection, 


ing surface ships pick up the dangling towlines to salvage the costly booster. 


By Philip Bono 

Technical Director, 

Adeanced Launch Vehicle Studies, 
Dowslas Aircraft 


At the right moment, an electronic signal, 
triggered from the earth, would fire retro- 
rockets, breaking the odd-looking “satellite” 
y from its orbit and starting the re- 
covery descent. At the re-entry-into-atmos- 
phere stage, the conical bag, made of a 
special wire cloth to withstand 1,800 de- 
grees F, would act as a heat shield against 
searing temperatures. 

‘The massive cone would approach the 
earth with the booster projecting from its 
middle like a huge candle. At an altitude 
of 2,000 feet, hydrogen gas inside the 
doughnut bag, heated to 400 degrees, 
would make the structure lighter than air. 
‘As the gas cooled, the entry package would 
gradually become heavier, coasting down, 
light as a feather, to land with hardly a 
splash in the ocean. Waiting surface- 
covery ships would then take over. 


air condi 


Late-model 


oners feature a simplified control panel and movable-vane cool-air 


Car Air Conditioning: 
Is This Your Year? 


Lower prices, less weight, and 

better plumbing seals add up 

to a boom in car coolers 

O perature hovering at a burr-r-r 
19 degrees, GM’ dillac Motor 

Car division passed a milestone—it turned 

out its 500,000th air-conditioned car. 

A pioneer in weatherproofing automo- 
bile interiors, it had taken Cadillac al- 
most 10 years to turn the trick. In 1953 
it had sold 8,900 air conditioners. Last 
year alone it produced 94,150. In 1963 
the figure will be well over 100,000, or 
an air-conditioning unit in every seven 
Cadil in ten coming off the produc- 
tion line. 


This is by way of saying that of all the 
ssories being bought by 


E day last winter, with the tem- 
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U.S. motorists, air conditioning currently 
is the boomingest. If you're not tempted 
to order a cooling system for your new 
car—or, indeed, for your old hack— 
you're not with it, Buster. 

Ah, you say, but Cadillacs come in 
only coarse currency—Caddy owners can 
afford cooling systems. 

Okay, look at these figures: One out 
of every 10 Chevrolets sold in 1962, or 
200,000 of them, had air conditioning. 
One out of every four Pontiacs, or 125,- 
000, had it. So did one out of every 14 
Ramblers, every andard Oldsmobiles, 
every 10 Olds F-85s, every 14% Fords, 
every 12 Plymouths. 

Put it another way: Ten years ago a 
total of 40,600 automobile air condition- 
ers, including the “hang-on” units made 
by independent manufacturers and in- 
stalled by garages, were sold in this 
country. Last year, according to Air 


outlets (arrows) as in this Dodge installation. 


Conditioning, Heating and Refrigeration 
News, the total was 1,070,000. This year 
the estimate is 1,200,000. 

Air conditioning is, true, an accessory 
more commonly found on the more ex- 
pensive or sporty cars. Six of every 10 
Chrysler Imperials coming off the pro- 


BUYER'S GUIDE TO CAR AIR CONDITIONING 


duction line have it. So do 8 of every 
10 Lincoln Continentals and 4 of every 
10 Ford Thunderbirds 

The South likes it. Moreover, car air 
conditioning’s popularity varies with the 
summer sizzle-level, which varies with 
geography. Again taking Cadillac for an 
example, 20 representative cities where 
every Cadillac sold carries air condition- 
ing are below the Mason-Dixon line and 
its extension westward: Memphis, El 
Paso, Oklahoma City, San Bernardino, 
and so on, (Last year, out of 546 Cadil- 
lacs sold in Houston, 545 had air condi- 
tioners. The company is still trying to 
find out how that lone maverick got in.) 

Of all air-conditioned Chevrolets sold, 
43 percent are in Oklahoma and Texas. 
The Northeast accounts for only two 
percent of those sales, the Northwest 
the same. Still and all, as a commentary 
on the human animal and his sweat 
glands, 84 percent of all Cadillacs sold 
in Denver, and 75 percent in Billings, 
Mont., are air-conditioned. 

The growing popularity of air condi- 
tioning is due less to a moderate drop in 
price than to a widening appreciation of 
its virtues, Pa 


ckaged with the car heat- 
CONTINUED 


Factory Installations 


MOTORS American 


|e | # 1F ’ 
zB | Be] $5 22_ = z. cj 
‘Manufacturer 3 gee Fa 355 : a 38 
ee | #28 | 23 | 3! ge | 32 | dF 
AMERICAN Ambassador yes $3 70 - 


Tira aap sn aise aa 
CORP. Dart 0-100 yes 
ieee, | i 
a Et rs 
yes | $360 

= | & | 

sien 2 ==! 
‘Dias = 

‘CORP. Haws no | $277-325° 

Tarkees* no_| | $277-325- 


NOTES: All data is supplied by manufacturers. Tempera: 


ture is regulated thermostatically on ali units except on 


“Price includes installation. 
++ Optional dual evaporators, 


“Without heater. 


er, it lets you drive with the windows 
closed the year round. You make your 
own weather, 

On warm, rainy days you ride around 
in a capsule of cool, dry, dustfree air, 
like an astronaut. If you suffer from hay 
fever, you filter out the pollen. On day 
when the devil himself seems to be stok- 
ing the furnaces, you begin feeling cooler 
within three to four minutes after start- 
ing your engine. With the windows 
closed, you are insulated from highway 
and street noise, and the whine of your 
own tires. You can drive long distances 
with little fatigue. 

For 1963, air conditioners are better. 
They weigh less. The system that used 
to scale 250 pounds is down to little 
more than half that. It is more compact. 
The evaporator, where the cool air comes. 
from, has been moved from the hot 
engine compartment to the passenger 
side of the firewall. 

Other improvements, Plumbing seals 
for the gas that does the work, Refriger- 
ant 12, are so good these days that it 
doesn’t need replenishing for up to three 
yeas “Cool-down” time has been cut in 

alf, 

Some auto makers modulate the cool- 
ness with a heat-control lever—the air is 
routed from evaporator to outlet through 
the regular heater core. Others do it by 
turning the compressor on and off. 

Most manufacturers continue to rec- 
ommend the addition of power steering 
to the air-conditioning package to ac- 
commodate the added weight on the 
front wheels. Radiators must be heftier. 
Light car colors are favored—they reflect 
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Car air conditioner works 
like an electric refrigera- 
tor except that the com- 
pressor is driven the 
engine, not an electric 
motor. Refrigerant. gas is 
compressed, ‘Ticuefed by 
condenser, and again gas- 
ified in an evaporator, 
thus absorbing car heat. 


more of the sun’s heat and ease the load 
on the air-conditioning system. 

Station wagons continue to be a prob- 
lem as, indeed, they were 10 years ago. 
Their glass area makes them natural hot- 
houses. Of all the auto manufacturers, 
only the Chrysler Corp. offers an extra, 
rear-mounted evaporator to keep wagon 
temperatures down. 

Seven out of 10 air conditioners are 
factory-installed. One out of 10, a hang- 
on, is dealer-installed. Two, again hang- 
ons, are made by independent manufac- 
turers and are garage-installed. 

About hang-ons. Many  factory-in- 
stalled units provide 100 percent fresh 
air after cool-down. Hang-ons, usually 
costing less, do less of a job. They re- 
circulate the same air. This is not to 
disparage the hang-on. Crack a window 
vent, and you've got fresh air. 

Factory-installed conditioners are not 
transferable, car to car, on resale, Hang- 
ons are—after a fashion. The trouble it 
takes in acquiring new mounting brack- 
ets for different engine-compartment 
configurations, and disconnecting and re- 
connecting the plumbing, seldom makes 
transfer worth the trouble. 

The day-to-day cost of running an air 
conditioner is scarcely noticeable. The 
unit cuts gas mileage by no more than a 
mile per gallon, often as little as a half- 
mile. 


But don’t count on getting back much 
more than half your investment in an air 
conditioner when you trade in your car. 
Regard the original price as a fully am- 
ortized investment in cool comfort.— 
Devon Francis. 
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Socket extends bulb life. Inserted between 
an ordinary bulb and socket, this adapter 
would lower circuit voltage (through a 
resistance wire in the tip) so bulbs would 
last much longer than they do now. It 
would also cut illumination slightly, but 
you'd make up for this by using a bulb of 
higher wattage rating. 
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Mirror helps level level. You 
could make an ordinary bub- 
ble level do a transit’s work by 
clipping on this recently pat- 
ented side mirror, To estab- 
lish a true horizontal line at a 
distance, you'd watch the bub- 
ble’s reflection while sighting 
¢ the top of the level, ad- 
ng to center the bubble. 
h the mirror folded in, 
you'd use the level as usual. 


Signal clamps to car door. Slipped into a 
flange bracketed to a car door, this out- 
board sign might help clear a right of 
way for a doctor, a volunteer fireman, or 
any other driver’ who is in a legitimate 
hurry. Besides making emergency trips 
safer and faster, the sign could be used 
to summon help on the highway. 


Convex saucer keeps cup dry. A concave 
seat on the bottom of this cup would rest 
on a matching ¢ portion of the saucer, 
thus holding the cup in place. And if any 
coffee slopped out of the cup, it would stay 
in the outer valley of the saucer, leaving 
the cup high, dry, and dripfree, and your 
clothing stainless, 


One-hand oar lets you fish, An oar de- 
signed for one-hand use might let you keep 
a boat on course—or even propel it a short 
distance—without limiting the freedom of 
your fly-fishing hand, This shortened oar 
would have a handgrip across the widened 
shaft and would narrow at the top into a 
forearm brace for stronger paddling. 


False bottom makes pool safer. An electric 
motor, plus a system of pulleys and guide 
rails, would raise this protective net from 
its normal position at the bottom of a pool 


J following patents hace bs 
Level thieror-No. 3,064,535 to. Rey 
, W 3,07 


Nu Anderson, 
OT to Jacob 
Bh” Flack, Oustensi Daigless cop No. 
nck,” Oustensbu wipless ‘cap—No. 
31067,964 to Malcolm L. aymoiid, Johnstown, Pa: 
Gne-hand oar—No, 3,039,130" to Lebern Porcell endl 


so that, in an emergency, anyone in the 
pool could be immediately brought to the 
surface. When unattended, the pool could 
ly closed by leaving the net up. 


Dien at 
ip ihie,aieens 
ner of Patents 
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fficic addr = hte 
is insufficient, address 
aber) in care of the Comm! 


patent 


. Ring of bell opens circuit. Pickup 


is at side, Case contains controls and head-set jacks, 


DISCONNECT PLUGS 
PRINTED 


BRAKE SOLENOID PLAY SOLENOID _ OUTGOING GREETING 
7 SEND 


AUNWEEL MOTOR REWIND 


13 TRANSISTORS 


Upside-down view of machine shows location of principal parts. 
‘The case swings open on hinges for quick servicing. 


Carries both potatoes and fuel oil 


To keep oil tankers and trailers from 
having to run empty in one direction on 
each trip, Cole Express, of Bangor, Me., 


88 Porutar sciENcE JUL 1963 


had GM _ build a special tandem-di 
truck tractor. A tank behind the cab hauls 
4,000 gallons of fuel oil to potato growers; 
a 40-foot trailer at rear returns with 35 
tons of produce for market. 


Pushbutton phone 
answers caller, 
transcribes message 


Without direct connection 
to the telephone circuit, the 


black box at left will answer 
for you, voice a taped per- 
sonal greeting, and take a 


message that you can play 
back when you return, 

Plug the machine into a 
convenient outlet, place the 
pickup mike at the receiver, 
and rest the phone’s hand- 
piece on adjustable arms that 
ift it mechanically when a 
call comes in. Pushbutton 
controls set the unit for an- 
swering, recording a message, 
playing it back, listening in, 
taking dictation, or amplify- 
ing a message through a 
loudspeaker. The tape records 
4 hours, can be erased 


Made in England, Phone 
King is sold here by Phone 
King Co., Los Angeles. 


ae 


e 


Astronauts study 
stars as guides for 
moon journey 


Training class in ce F 
tion includes | ( J 
Wadsworth, planetarium nar 
tor, and astronauts Lt. Col. John 
Glenn, Maj. L. Gordon Cooper, 
Lt. Cmdr, Alan Shephard. 


ining program in space navigation 
astronauts has been set up at the 
y of North Carolina's Morehead 
ince the stars look the same 


Short-runway plane 
can fly very slow 


A pair of control fins 
on the nose, .and other 
aerodynamic devices on a 
reworked Cessna airframe. 
cut maneuverable speed 
of the Wren down to 26 


m.p.h, 
‘The plane can take off 
in 300 feet, land in 200— 


less than the area of a 
heliport. Other slow-flight 
features include wing flaps 
and a set of spoilers on 
top of the wings. Despite 
these additions, top speed 
is a respectable 160 m.p.h. 
The plane seats four. 


PS PICTURE NEWS 


tice in celestial recognition is expected 
to help the astronauts maneuver into posi- 
tion for re-entry into the earth’s atmos- 
phere when nec nd to enable them 
to make proper astronomical observations. 


No attendant jockeys your car in this automatic garage. 


inserted in 


control pi 


Elevator retrieves car from stall, 


One-man electronic garage parks cars by pushbutton 


Theatergoers in New York's Times Square 
area have something new to talk about; a 
garage that can park or unpark 27 cars in 
10 minutes with only one attendant on duty. 
It’s all done by pushbutton and it works 
this way: 

Drive up in your car onto a receiving 
platform, get out, and you're handed a key. 
(It’s your receipt, keeps anyone else from 
handling the car.) The lone attendant 
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then presses a button and automation 
goes to work. Before you've left the build- 
ing, long fingers have reached under the 
car and transferred it to an elevator that 
deposits it in its designated pigeonhole. 
Getting it back is just the reverse. The 
insertion of your key sends the elevator to 
your car’s stall to bring it down. 
Speed-Park garage holds 270 cars. Two 
special Otis elevators handle the chores. 


Piano wire locates 
dips in railroad track 


Parallel strands of piano wire 
strung under tension from end to 
end on the rig at left help track 
workers spot low places. 

On straight stretches, the small 
wheels on the crossbar at mid- 
length of the rig touch the wire; at 
dips, there’s a gap. A spot tamper 
is moved in at such places to poke 
ballast around and under the ties 
to relevel the track and keep 
your railroad ride smooth. 


Tiniest car seats a grown man 

Barely four feet long, this three-wheel 
midget weighs only 130 pounds, can be 
tilted up by the front bumper for parking 
in tight places. Designed in England for 


New boat can either fly or sail 


Towed by a power boat, this craft takes 
to the air under its flexwing sail. On its own, 
wing tilted to catch the breeze, it sails 


short-range commuting and shopping, the 
Peel houses its three-speed, four-hp. 
engine in the right side of its plastic body. 
The driver enters at left through a single 
door. The one-man Peel makes 40 m.p.h,, 
goes 100 miles on a gallon of gas. 


an. A plane-type s 
trols the wing in fight; rudder p. 
the boat on water. Flight Dyna 
Raleigh, N.C., designed it with two 
mounted on an aluminum-pipe frame. 


Though basically an understeerer, the Ambassador has enough power on 
tap to break the rear end loose on a corner if desired. 


REPORT FROM THE 
DRIVER'S SEAT 


By Alex Markovich 


HE rhubarb started last June. The 
Automobile Manufacturers Asso 

I tion ban on racing had popped like 
a bubble, and Detroit was scrambling to 
the race tracks. Only Rambler held bi 
glamorizing horsepower and speed through 
promotion of stock-car racing, said Ameri- 
can Motors President Roy Abernethy, is 
“against the public interest.” 

Bill France, President of the National 
Association for Stock Car Auto Racing 
(NASCAR), promptly likened Rambler to 
a little boy who, having no bat, goes 
around saying baseball is a terrible game. 

But the truth is Rambler does have a 
bat—a 327-inch, four-carburetored, high- 
compression Ambassador V-8, And_ it's 
really a swinger, as a handful of scattered 
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AMBASSADOR 


hot-rodders are finding out; it’s peatioly 
unbeatable in its class at the di 

The car is functional and slightly bul- 
bous in appearance, with a somewhat 
gaudy interior. 

The layout of the controls is excellent. 
The steering wheel is placed just right, and 
door handles are well back, away from 
long-suffering kneecaps. The heating-air- 
conditioning system is one of the best; hot 
or cold air billows forth abundantly. 

People who believe Rambler owners suf- 
fer from tired blood will be surprised when 
they try the 270-hp. Ambassador engine. 
Our test car was loaded with luxury options 
that consumed power, including automatic 
transmission, power steering, power brakes, 
and air conditioning, but performance was 
good in all speed a A stripped sb 


Looking like spaghetti in a bowl, hoses 
running from luxury options make spark 
plugs and other components hard to reach. 


Speedometer, easily seen through steering 
wheel, would be better round. Idiot 
lights monitor amps and oil pressure. 


An auto writer's life is a hard one, 
and occasional suoc 
handle at side and the seat folds back. 


Adjustable dashboard vents direct hot or 
cold vir anywhere in the car. Even with a 


are called for. Pull 


cold engine, you're comfy in three minutes. 


Rambler’s Hot One 


FACTS ON THE AMBASSADOR 
Model: 990, four-door sedan 
$2,660° 


5 
5 270 hp. @ 4.700 rpm. 
360 pounds-fect_c 2,600 
bore and stroke, 4.00 by 3.25 in.; dis- 
, 327 cu. in; compression ratio, 


Outside dimensions: 
track, front, 
overall length, 
height, 55.3. in. 
Curb weight: 3,449 Ib. 
Weight distribut 


Speedometer error®*: inl 
is true 54.5 m.p.h. Odome 


in; width, 
ground clesran 


rburction, 4-barrel; weight (Ib.) Gas mileage at constant speeds ( zal.) 
mph., 25.8; 40 mp.h., 24; 50 mp.h, 
60 m. 19 
Acceleration (seconds )**: 0-60 m.p.h., 10.2; 
40-60 mph, 4.9: 50-70 mp.h, 68 (6.3 if 
avaaseeibiass - transmission held in second gear) 
2.40, 1.47, 1.00; reverse, Top speed: 112 mp.h, (estimated) 
Axle ratio: 3,15:1. Steering ratio: 23.9:1 + is tax, but tate or local 
(power), Turns lock-to-lock, 5. Brake-swept {2° Le ait: 
area: 267.07 sq. in. ize: 750 by 14 flowe meter 
Tae 
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(PSPRUICTS) ~~ How to make 
A Yard Cart 

You Can 
Push or Tow 


many jobs you can s , and the cart tips over (right), 

rt, A spring-loaded la ed on a spacer block and 
art level during tow- clamped rawbar with U bolts, Its bolt 
1% the latch - engages a socket plate on the push-fow cart 
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It has two-wheel steadiness 4 
can move a mountain—yet 
costs less than $25 to build 


By Jackson Hand 


OST garden carts are toy-size affairs 
meant for small tools lant 
ings. This one’s a real earthmover, 


Capable of hauling nearly a quarter-ton_ of 
, . rock, cement sacks—all 
the backbreakers that take the fun out of yard 
work, Its two-wheel design. test-proven in 
rocky, hilly Connecticut, gives it a wide- 
stance stability you won't find on a con- 
ventional wheelbarrow. 


continues 95 


rolls like a dream... 
is a pushover to dump 


UNDERFRAME 


15'4* 


34" pLywooo: 


. 


> ALUMINUM 
LTS AND 
VASHER'S. 


K FLUSH 
FRONT 


bo" SrEEL AXLE 
32!" LONG 


Soa 
acsas"  “SuBpgan 
Pera" weet Es aa 
ee 
7 Puan i 


mn 
Peas cave Ue 


kau 
‘YO "2" PIPE DRAWAAR 


It’s a quick switch t 


pushing. slipped over the axle and rests in a shallow 
To trailer the cart, j w the drawbar into recess chiseled in the oak crc 


a pipe tee on the underside, hitch the other end Rear leg keeps the cart uprig e 
to the tractor, and you're off. The pipe tee is bar is removed. Long screws hold the leg on. 
$96 Porutar science suty 1963 


se fancy sti Make the t- 
or 2 - 
frame fist, then fit the to it 
rests on top of the cart with 
blind holes at the corners for the four 
outward-angled dowel supports. 


What's more, the cart is a versatile per- 
former. You can wheel it by hand or tow 
it behind a riding mower or small garden 
tractor. A removable drawbar lets you hitch 
it up for trailering without getting in your 
way when you want to hand-push it. You 
can even use the cart for mixing concrete. 

It’s self-dumping, too. Here's the really 
tricky part. The cart’s body is pivoted on 
the axle and carefully balanced. When 
empty, it's slightly rear-heavy. When 
loaded, it’s slightly front-heavy. 

For towing, the cart is pulled backward, 
and the rear end is held down snugly against 
the drawbar with a simple catch made from 
an ordinary barn-door latch. When you 
want to dump the load, you just pull a 
chain attached to the latch, releasing the 
cart body from the drawbar. Being front- 
heavy, the cart noses over and dumps auto- 
matically. 

When the cart has been empticd, it be- 


comes rear-heavy again, tips neatly back 
onto the drawbar, and latches itself. The 
front is sloped at just the right angle so 
it's flush with the ground when the cart 
is tipped. This makes it easy to jack heavy 
loads up and into the cart. 

For hauling leaves, the cart has another 
trick up its sleeve. There’s a lightweight 
removable frame that just sits on top of 
the sides and supports a large canvas or 


Would you like full-size plans of the yard 
cart or a kit of parts to assemble yourself? 
If so, Porutan Science may be able to 
provide them at reasonable prices—depend- 
ing on how many of you are interested. If 
you would like us to make available either 
the plans or the kit, please write to: Maga- 
zine Services Div., Popular Science Pub- 
lishing Co., 355 Lexington Ave., New York 
1G NY 
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Short Cuts | rrom 
and Tips | reaoers 


Flip-flop jig helps 
cut duplicate wedges 

I made this jig to cut a lot 
of duplicate small wedges. 
The hinged part is fipped up 
for each alternate cut across 
the stock. The jig was made 
by sawing an angled part 
equal to the angle of the de- 
sired wedge. This was hinged 
to a straight piece bolted to 
the miter gauge. The stop is 
clamped just far enough from 
the blade to produce a wedge 
of desired width—Gus F. 
Neuberger, Squantum, Mass. 


Sanding jig for curved surfaces 

For a smooth surface on curved wooden 
parts, we use a drill press and the sanding 
setup above, The setup includes a two- 
level supplementary wooden table clamped 
to the drill-press table. A sealed ball bear- 
ing for the lower end of the sanding arbor 
was pressed into a hole in the added table. 
—L. W. Richardson, Zephyrhills, Fla. 
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Checking a jigsaw for squareness 

A simple method used by the pros will 
show whether your jigsaw is square. First 
make a cut the depth of the blade in a 
piece of wood. Then swing the wood 
around and let the rear of the blade enter 
the kerf (left). Raise the hold-down slightly 
and turn on the power. If the saw is per- 
fectly square the wood remains motionless. 


Ajig for cutting dowel plugs safely 

To cut short dowel plugs for concealing 
screwheads, drill a dowel-size hole through 
a block of wood. Use the wood as shown to 
carry the dowel past the saw blade. You 
can select wood with a thickness equal to 
the plugs needed or, lacking the right thick- 


ness, you can drill a blind hole to dept 
R. J. De Cristoforo, Los Altos Hills, Calif. 


Let nature do the work! You just set up the pathways 
for air currents that blow the heat out of your house 


By Gerald K. Geerlings 


ET summer cooling for nothing? 
Well, almost. Since heated air rises, 
you just encourage the hot air in- 

doors to go up and out. You may be able to 
cool your house as much as 8 to 12 degrees 
without mechanical equipment by using 
the “stack,” or chimney, principle. 

Do all you can to keep indoor heat from 


building up. Open all windows at night, 
conserve cool night air in the house during 
the day by closing sun-exposed windows 
and drawing the shades. If you have a base- 
ment, open the door at the head of the cellar 
stairs, and open basement windows. Leave 
all interior doors open, including the one at 
the bottom of the attic stairs. Install a 
screened hatch in the topmost ceiling if 


there are no stairs to the attic. 
CONTINUED 


Openings at floor speed flow of air in a house without basement 


A house with crawl space has a 
reservoir of cool air under the 
floor. To use it, you need floor 
registers, with winter closures, 
plus ceiling grilles and vents 
near the ridge. Use one floor 
grille for an average-size room, 
two in a big living room. 


Got a slab-floor house? Out- 
side air at ground level is 
cooler than it is four feet 
igher. So. screened vents 
just above the floor bring in 
cooler air than open. win- 
dows above. Use stock units 
with hinged doors for winter. 


A flat-top house on a slab also 
needs screened vents near floor 
level, plus cupolas on the roof 
(two or more, depending on 
size of house).” Below each cu- 
pola you need a screened hatch 
in summer, and a removable, 
insulated panel in winter. 
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Encourage cross-ventilation under the roof with ample vents 


In an open-attic house, a 
on the gable ends (left) may 


ck rectangular vs 
i vood louvers backed up with 
winter, block them on 
ith plywood pa 


When vents are too small, recent research has air movement (right), by permitting outside a 
a 


| the air is virtually motionless in the to enter along the eaves (as in drawings below ), 
area under the roof (left), Recommended — and encouraging it to escape along the ridge 
solution: Create an “air wash,” or continuous (detail at right, on opposite page). 


Air can enter at eaves several ways—in old or new construction 


Stock rectangular vents 4” or Circular vents up to 6” in di- 
8” wide and 16” long are di v6 ameter are sold by most hard- 
signed for installation in hos lot ware stores. There is screening 
zontal or inclined under of the eaves, backed behind small louvers, These 
faces of the eaves of an existing w window screening. _units are suited to_remodelins 
or new house. Be sure no wood lapted to remodeling, this fea~ where it is impractical or diffi- 


member at the attic-floor level re is desirable because it is cult to cut rectangular openings 
blocks free entry of air. both effective and inexpensive. to fit standard vent sizes. 
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Awning windows in the gable end can remain open all summer 


ment 
open throughout 
grouping 


le, double-hung window in a 
sually limits air ma 


be h be left de 
summer. Multiple 
in be planned with stock 
its, which come 28” to 32” 
nd from 12” to 24” high, 


Continuous ridge vent can lower attic temperature 12 or 15 degrees 


Stock ridge-vent units 8’ and 
10’ long (about 54 cents a foot) 
on readily foatalea on jew 
roofs, or on old ones requiring 
roof-board replacement at the 
ridge. After the ridge member 
(its top edge dropped ”") and 
rafters are in place, leave toy 
most roof boards separated by 
a 3” gap, to provide a continu- 
ous escape slot for attic air. Bot- 
tom flange holds down top row 
of shingles. Installation records 
indicate that a ridge vent usual- 
ly costs less than one stock rec- 
tangular vent at each end. 


On some roofs, it’s hard to beat cupolas for letting out hot air 


Attic space under a hip roof be- 

comes unbearable during a hot 

spell, even when six or more 

Vents are installed. One 

uy ” on a side, will pro- 

ide as much net ventilating 
area as about nine rectan; 
units—and at a lower cost. 


Stock cupolas ‘lable is 
ahuninun or redwood for vari 


‘ous roof slopes and for hip or 
flat roofs. An aluminum cupola 
17” square with 215 sq. in. of 
ventilating area sells for $22; 
one 33” square with 567 sq. in. 
is priced at $39. 


Cooling a flat-roof house with 
air movement requires at least 


more if snow may drift 
higher), and install screenin 
inside louvered areas. 

to 


How to Keep 
Your Yard 


Neat Without 
Really Trying 


By Walter F. Bruning 


Landscape Architect 


and neat yard around your home. 

But you don't have to be tied to 
your mower and trimmer all summer 
long. You c: ain time for many other 
things by working out a low-upkeep 
landscape design. 

Many elements of low upkeep can be 
worked into any yard. You can still bene- 
fit from some of them this summer, 

Steps to easier mowing. A power 
mower is essential equipment for just 
about any home nowadays—and a good 
case can be made for one on which you 
ride. Given the mower, you need 
Jawn on which you can use it to best 
advantage. 

That's why a landscape architect's 
major objective would be to avoid sharp 
comers in the lawn design. 
curves permit continuous mow 


I: human nature to want a pleasant 


Brick mowing Lait are a ef 
timesaver in any lawn. Placed 

as above between the lawn and 
a mulched shrub area, the strip 
eliminates trimming, edging. 


mowing € 


eliminate push-and-pull mowing in hard- 
to-get-at places. B 
clude the design points shown in the ac- 
companying photos. 

Other worksavers. To 
you more spare time, and generally im- 
prove a property, a landscape architect 
might also recommend some or all of the 
following steps: 

@ Use mulches wherever possible. They 
keep weeds down and conserve moisture, 
making flowers easy to care for. You can 
get interesting visual effects with such 
mulches as cocoa beans. 

© Use a strip of crushed stone under the 
roof drip line and don’t waste effort trying 
to grow plants or grass there. 

© Plant low-upkeep hedges. Yews re- 
quire trimming only two or three times 
during the growing season. 

@ Avoid planting grass in deep shade 
where it won't thrive. Use a ground cover. 

@ Avoid lawn cleanup under trees that 
drop seeds, fruit, or nuts. Plant ground 


Along raised curbing, 
2 keeps down grass 
that you can cut only by tedi- 
ous trimming. Use the 

also along drives and walks. 


a brick — Flat stones will keep s from 
grow: around fuel inlets, 
vents, and clothes poles in a 
yard.’ “Place” bluestone or 
crushed stone around the pipe. 


strips 


covers under them, The cover will hide the 
droppings. 

@ Plan convenient outlets for electricity 
and water. You should never need more 
than 50 feet of hose or cord. 

@ Eliminate flower beds in areas adja- 
cent to drives and walks where winter snow 
pilings may damage them. Or use plants 
not subject to such damage. 

Laborsaving tools. To a landscape archi- 
tect, the maintenance tools are as important 
as the basic materials with which he works. 
Laborsaving tools can add to the most effi- 
cient design. Besides a power mower, you 
should consider owning a grass catcher, 
lawn sweeper, power trimmer, power edger, 
hedge trimmer, lawn aerator, and snow 
thrower. 

Which materials? Besides designing for 
low upkeep and tooling up for saving labor 
and time, a landscape architect also must 
consider which materials, natural and arti- 
ficial, are best for executing his design. 

Flagstone is the most commonly used 
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material for terraces and walks, but low- 
quality flagstone should be avoided. It's 
subject to unsightly chipping. 

Avoid weed growth between flagstones 
by installing them on a concrete slab where 
possible. Soak the slab thoroughly first to 
prevent it from absorbing moisture from 
the mortar. This would weaken the mortar 
and cause premature crumbling. A. fairly 
weedfree dry installation is possible if you 
use three inches of foundry sand as a set- 
ting hed. 

Bricks, too, should be laid with tight 
joints to prevent weed growth. Lay them 
in a sand or “stone-dust” bed, Laying brick 


_,» make mowing easier 


on concrete is not recommended, Absorbed 
water will freeze during the winter, caus- 
ing the bricks to pop loose. 

‘Asphaltic concrete, or blacktop, requires 
a minimum of maintenance if you use it 
for a play area in your yard, But it has high 
heat absorption, and during the summer 
you might find your children retreating 
from it for the coolness of the lawn, The 
stuff also crumbles if it isn’t given heavy 
traffic and constant compaction. 

Crushed stone should be used in  suffi- 
cient depth to retard weed growth, and be 
compacted so that wheeled equipment can 
move over it easily, an 


ee: EY 


ps will provide free move- 


Grass or paved 
wipment from one level 


ment of wheeled 


Thin metal cu ng Grou 
deep placed flush with 
will keep a sharp line t 
Jawn and erushed-stone drive 
or walk, You can mow over it 


it, we 


il covers arc 
banks or other sites where 


myrtle are goo 


lawn to another, Circular grass ramp above 
conncets two different lawn levels. 


the solution Around a tree, mowing will 
be easier if you use a ground 
ult or impos- cover. or — crushed — stone 


hounded by a mowing strip. 


hysandra and 
Low branches won't hit you. 


How to make a handy photo light box 


This light box was designed to accept a 
24”-square opal-glass top resting on cleats 
glued to X”-plywood sides. Two pieces of 
clear glass with white acetate sandwiched 


Restoring a worn or grooved oilstone 


Deep wear or grooves make an oilstone 
almost useless, especially for resharpening 
wide chisels. Restore it to like-new condi- 
tion by rubbing it on a cement floor or 
cement block, using sand as an abrasive. 
—C. B. Kramer Sr., Kissimmee, Fla, 


Handle shields baseboard outlet 


To prevent furniture legs from knocking 
electrical plugs from a baseboard outlet, at- 
tach a metal drawer pull across the outlet 
to shield it, as shown. This will deflect a 
furniture leg as it slides past the outlet and 
prevent the plug from being loosened.— 
A. Weber, Edmonton, Canada. 


8 Short Cuts | rrow 
and Tips | Reavers 


between can be subbed for the opal glass. 
The box stands 13%” high. It uses eight 
100-watt bulbs with 2” vent holes above 
them. I use the box as an illuminated desk 
and shadowless background for closeups.— 
John Burroughs, Tacoma, Wash. 


Modified spur center relocates work 


In lathework, it is often necessary to 
replace stock that has been removed, The 
work should be returned to its original 
position. Modify the spur center to leave a 
mark in the end of the work, as shown, and 
it’s easy to determine original position — 
R. J. De Cristoforo, Los Altos Hills, Calif. 


New 
wists 

on Rotary 
Planers 


Team one up with a drill press or 
radial-arm saw and it'll do a 
lot more jobs than you'd expect 


By R. J. De Cristoforo 


DD an inexpensive little acces: to 
a drill press or radial-arm saw and 
you have a surprisingly versatil 


tool that will do many jobs normally calling 
for specialized tools. The accessory, a rotary 
planer, is the fast way to straighten « warped 
board or smooth rough, unsurfaced lumber. 

But it will do a lot more, too. It will cut 
rabbets and tenons, shape decorative grooves 
and flutes, chamfer edges, and create raised- 
panel effects. For internal cuts, it becomes 
a giant router bit, quickly scooping out 
large recesses. As a thickness planer, it will 
give you precisely dimensioned stock of any 
size you need. 

You'll pay about $5 to $12 for a rotary 
planer, depending on the type you choose. 
Some are designed only for drill-press use, 
others only for radial-saw use. At least two 
can be mounted in either a drill press or a 
radial saw and are n good choice if you 
plan to use a planer in both tools. The 
number of cutting bits used in the planers 
varies from one to three. In general, single- 
bit planers work best at somewhat higher 
speeds—but all types cut smoothly. 
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saw, the work remains 

tionary while you move the saw head back and 

forth over it. Here, planing both sides. until 
ns a warped board 


they are flat straig! 


On a drill press, you m work back and 
forth while the planer re fixed. Here, a 
recess is cut by lowering the planer into the 
work and making progressively deeper passes 


Since these accessories develop some 
side thrust like router bits, it's wise to use 
a chuck equipped with a safety collar or a 
special adapter. Best operating speed is 
about 5,000 r.p.m. (top speed for the av- 
erage drill press), but satisfactory work 
can be done as low as 3,000 r.p.m. If you 
must work at the lower speeds, compensate 
by using a slower feed. This will let the 
cutters pass over the wood more times, for 
a smoother cut. 

Planing can be done freehand, but you'll 
find that a fence helps, especially on extra- 
wide boards where you must make multi- 
ple, parallel passes. A fence is a must for 
rabbeting or tenoning. 

Rotary planers are smooth-cutting tools, 
but nevertheless it’s good practice to cut 
with the grain whenever possible. You 
might make an exception when removing a 
lot of material. In this case, you can make 
heavy, roughing cuts across the 
then end up with a 1/64” or 1/ 
cut made slowly and with the grain, 

The problem with thickness planing or 
surfacing is to maintain the parallelism of 
opposite sides, Obviously, if the drill-press 
or saw table is not parallel with the cutting 
plane of the tool, the work will not be of 
uniform thickness. Be sure the machine is 
set up correctly. 

When removing a lot of material, plane 
alternate surfaces of the board until 
required thickness is reached. Remo 
all material from one surface will u: 
result in warpage. If the board is w: 
to begin with, use light cuts to remove the 
bow from the convex side, and flip the 
stock over to remove the high points from 
the concave side. 

On extreme distortion, it’s a good idea to 
use a belt sander first to create a reason- 
ably flat surface that can rest on the ma- 
chine table. Lacking this, you can tack-nail 
thin blocks under one or more corners to 
establish four contact points with the ma- 
chine table. Plane the upper surface until 
it is smooth; then flip the board and plane 
the other side smooth. 

Depth-of-cut should never be extreme. 
The tools work so fast it's no trouble to 


cuts should be shallow—usually not 
nk” at a time. This DeWalt planer 
threads directly onto the motor shaft of De- 
Walt radial saws, a smooth, uniform cut. 


_ 


Circular rabbets or bevels are made by pivot- 
the work on a centered nail driven into a 


clamped board. | Rotate the work (arrow) 
against the cutter's direction of rotation. 


reach your desired depth by making sev- 
eral repeat passes. Softwoods permit deep- 
er cuts than hardwoods, but on either, a 
moderate to slow rate of feed is always best. 
It's extremely important to keep the work 


Who makes rotary planers: 


Barron: Barron Tool Co., 417 Brainard St., Detroit; DeWaut: DeWalt, Inc., 3046 
Fountain Ave., Lancaster, Pa.; SEARs CRAFTSMAN: Sears, Roebuck & Co., 925 8, Ho- 


man Ave., Chicagi 
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Wacnen: Gilmore Pattern Works, 1164 N. Utica St., "Tulsa, Okla. 


= 


To “raise” a panel, just tilt the planer about 
10 degrees. The shoulder will have a slight 


bevel that you can leave as is or square off 


by making another pass with planer horizontal. 


Another pivot trick: Make concentric cuts with 
the planer tipped one way, then the other, and 
out comes a decoratively grooved plaque. Shift 
the pivot point to vary the radius of cut. 


flat on the table. If you lift it at all, the 
tool will dig in and spoil the job. 

The actual cutting circle is smaller than 
the outer rim of the tool, so rotary planers 
are as safe as they can be on operations 
such as planing and rabbeting, where the 
cutting plane is parallel to the work. But 
be especially careful when a planer is tilted 
upward for cuts like edge-beveling. The 
cutters move fast and you can’t see them 
so keep your hands well away from the 


tool. an 


To cut a cove, feed the work into the cutter 
at an angle. Tilt the table on a drill press, 
the cutter on a saw. This Barron planer can 
be fitted with extra-long bits for deep cuts. 


Crisseross cuts with planer tipped produce 
fancy facets like this. Note that direction of 
feed (arrow) depends on which way cutter is 
tilted. Always feed against cutter’s rotation, 


Facts about rotary planers 


SPEED 
NO. OF 

MAKE USE ON | RANGE | PRICE 
CUTTERS tars] 

BARRON 3 [drill press, | 3,000. | $ 7.50 
radial saw | 5,000 

DeWALT 2 | radial saw | machine | $11.50 
speed 

‘SEARS 1 | arillpress | 5,000. | $ 4.98 
CRAFTSMAN 9,000 

3 | radial saw |machine | $ 6.98 
speed 

WAGNER 3 [aril press, | 3,000- | $11.75 
radial saw | 5,000 


How good a skipper are you? Could you have avoided 
the two recent marine accidents described here? 
They’re the first of a series of actual reports you'll find 
in Popular Science from time to time in future months 


THEY went out at noon in a 16-foot 

boat with a 75-hp. outboard and 
chored 100 yards upstream from the point 
where California’s Russian River meets the 
breakers of the Pacific. The owner of the 
boat and a man and wife fished for three 
hours. 

The men started the motor, and as it 
warmed up they began lifting the anchor. 
The rope fouled on the propeller and killed 
the motor. The boat began to drift toward 
the ocean. Recent rains had swollen the 
river so that a sand bar at the river's mouth 
was broken through and a strong current 
swept seaward at low tide. 
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‘The men lifted the propeller shaft and 
tried to disentangle the rope. Swept by the 
current, the boat slammed into a breaker 
and was almost washed onto the beach. 
But backwash from the wave carried the 
boat out to sea. The sea was rough, and the 
next wave turned the boat over. The couple 
was last seen drifting out to sea. The other 
man held onto the boat and was rescued by 
a helicopter. What caused this tragedy? 


Here’s what: 

It is not clear whether the boat was 
anchored from the bow or the stern, An- 
choring from the stern is seldom advis- 


What Did 


They Do Wrong? 


Some boating accidents are hard 
to figure. But there’s usually 
an answer: Somebody goofed 


By James M. Liston 


HE sleek, 26-foot cruiser moved 
I slowly up Big Allison Creek north- 
east of Charlotte, N. C. The water 

was calm. There a full moon, 
Suddenly, a bluish flame burst like a 
giant skyrocket above the four passengers 
and flames raced from stem to stern, The 
four jumped and swam away from the boat 
before the gas tanks exploded. The yacht 
ran aground in shallows near the base of a 
steel tower supporting six high-tension lines. 
Other boaters picked up the swimmers, but 
the cruiser was a complete loss. What hap- 

pened? What did they do wrong? 


Here’s what: 


The power lines that stretch 300 feet 
across Allison Creek sag to within 15 feet 
of the water. Although the yacht measured 


able because it involves the risk 
of fouling the line on the pro- 
peller. If the cruiser was bow- 
anchored, the bow might have 
swung downstream when the 
anchor was raised. Stern-swing 
could have brought the prop 
over the trailing line and re- 
sulted in fouling, Both men a 
tempted to raise the anchor. 
One of them should have re- 
mained at the controls, holding 
the boat against the current un- 
til the anchor was out of the 
water and stowed. 


about 10 feet from waterline to top of 
cabin, a radio antenna protruded about five 
feet above the cabin. When the antenna 
touched the high-tension lines, 44,000 volts 
surged through the boat. The passengers 
escaped electrocution because the boat was 
made of fiberglass and plywood. 

The operator couldn't be criticized for 
carelessness or recklessness because he wi 
proceeding slowly and in compliance ith 
rules of the road. But in U. S. Coast Guard 
statistics this will probably be included 
under “Vessels involved by operator's fault 
of accident.” The fault: “no proper look- 
out.” 

While it seems to be asking a lot to 
expect the boatman to keep a sharp eye on 
traffic and also to note a sagging power 
line in the moonlight, the fact remains that 
he lost his boat because of a protruding 
antenna. If he was unfamiliar with the 
area, he could hardly be blamed for not 
keeping a sharp watch for power lines. The 
moral seems to be that close observation of 
potential hazards during the day—even in 
familiar waters—pays off when these haz- 
ards are hidden by darkness or dusk, 


Jim Roe Tests 
OMC’s New Show Boats 


Take a look at these two boats speeding 
through the tide rip under the 
By Jim Roe rain-and-fog-shrouded Golden Gate Bridge 


Then take a look—on the following 
pages—at the two show boats on display 
at San Francisco's Sports and Boat Show 


They're the same two boats! 


boats for ru ither runs 17-footers like all 
through the straits just At S: 

two days before they were due—boat-show — truck the OMG 
fresh—ut the Cow Palace in San Francisco. pl ut Waukegan, II. Thick winter ice had 
‘These additions to the OMC six-model family __ prevented my testing them at Waukegan, so 
CONTINUED. 


I TOOK out a pair of OMC’s newest are the Dual Deluxe 


Trailing the OMC is a breeze 
with the custom trailer 


Special OMC trailer has h 
Boat can be 


I supports at just 
right places launched and 
covered even at shallow-water ramps. N 

for wet feet: We drove it off and back « 


need 
trailer, 


Stable 
choppy. Gate 


sport (left) 


Both Sea: 
ht) rode the 


straits was un 
und Dual Deluxe 

hop comfortably, Note that even with everyone 
near the nwales, neithe at shows slighest 
tendency to tip. Comforting feeling! 


Aim it, and the OMG goes there, Cross waves 
swells, chop, wakes don't faze it. At top speed 
it skitters over choppy water like a skipping 


stone with never a wallow or pound, Jumping 
a tug’s wake, boat came down, kept going in 
straight line. ‘Acceleration is like a hot-rod. 


I had journeyed out to California to try 
them both, and to take in the Cow Palace 
show. The boats I tested were among the 
first of the 63 models to reach the West 
Coast. 

Since Poputan Sctexce first reported on 
the OMC boats [“Dreamboat for Every- 
body,” Feb. '62], many owner reports have 
come in praising the stability of the hull. 
This design offers the speed characteristics 
of a three-point hydroplane, with twin 
sponsons to smooth the ride. 

Boatmen—and their ladies—have liked the 
idea of a boat that comes ready to go, with 
no lengthy fitting-out process needed. An 
OMC boat comes with so many interesting 
knobs to turn and buttons to push that you 
spend the first day just pushing one after 
the other, then looking around to see what 
happened. 
ithin hours after the boats were off 
k, [had them going 
0 Bay. Iran them 
through the outgoing tide, through drift- 
ing debris, past a curious seal, and right 
on through the beginni of what the 
papers described as “a gale-propelled senior 
storm”—polite language for high winds and 
rain that broke an epic drought. 

Despite the rough and fast-flowing water 
beneath the hulls, I had ample opportunity 
to put each new boat through all its paces. 
In summary, these four conclusions be- 
came apparent: 

1. The boats are extremely stable. Run- 
ning through chop, wakes, and fast tur 
the OMC won't tip or tilt. It takes all these 
different conditions in stride—quite a feat 
for a 17-foot boat. This stability, com- 
bined with molded-in permanent flotation, 
makes the boats safe. 

2. They're fun. They have a sports-car 
feel, the ability to take years off the mental 


attitude of middle-aged driver 
CONTINUED. 


even a 


Test boats shine a San Francisco Cow Walace show 


Dual Deluxe 


OMG 488 stern drives, mount 
housing, held by OMC’s Clyde Kilian 


Secret of the ride: 
hull rides 


built-in flotation, 


.™ 
Seasport is all-weather boat for speed, camping, fishing 


Normally an open boat, the Seasport buttons up 
for foul weather with’ canvas covers fore and 
aft, There's also a special camping top that gives 
full headroom from bow to stern, makes boat a 


They respond quickly, control with preci- 
sion. They're big enough to allow you to 
have the gang along, yet small enough to 
handle easily, do things at the drop of 
a hat. 

3. They're ready to go. I've outfitted a 
number of boats. And while outfitting is 
interesting and sometimes fun, it is also 
time-consuming and often plain hard work 
We took these two new OMC boats off the 
truck, put them in the water, and took off 
Everything we needed 
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floating 17-foot tent—with no stakes to drive, 
Fold-out bait-cutting board is handy for fisher- 
men. Seasport does better than 30 m.p.h. with 
its single engine, trolls nicely. Cost: $2,995. 


4, They have whole-family appeal. 1 
had a unique opportunity to check this, In 
spite of the weather, my wife and our 19- 
year-old daughter Patti accompanied me 
for all the tests. Later, our 18-year-old son 
Jim came up from Stanford and he and 
OMC’s West Coast representative, Clyde 
Kilian, did another test all their own. So I 
now can assure you that these boats ap- 
peal to young people, and to their par- 
ents as well. They're boats that you'll want 
to see for yourself. a8 


Newest member of the 
family: an outboard 


New outboard version of 
the OMC hull is designed 
to take the largest out- 
boards made; has man 
the features of inboard 
models, including 
strumentation; has same 
three-point hull, with same 
orthy ride, Powered by 
a 75-hp. Johnson, with two 
aboard, as here, she will hit 
about 30 m.p.h, Outboard 
comes complete with built- 
in 24-gallon fuel tank, stain- 
less-steel-cable steering, self- 
bailing well, lights, storage 
bins, shock-absorbing seats. 
$1,950 f.0.b. Waukegan, Ill. 


COVER PLATE. 


Give each appliance its own fuse 
To prevent blowing general house 
when large appliances cause overload, 
good practice to provide each big appli- 
ance with its own fuse. After shutting off 
the current, merely shift the outlet from 


>PPCan’t open drawers on humid days? 


Wait for a dry spell, when they're working 
freely, and coat them with resin sealer to 
keep out future moisture. Brush it on even- 
ly, inside and out, Let it dry before replac- 
ing drawers.—M. Whiteman, Brooklyn, N.Y. 


Lapping plate for resurfacing oilstones 
Hollows and grooves worn in an oil- 
stone can be ground down to a new flat 
face on a homemade lapping plate. The 
one shown was made by casting lead in a 
steel ring, then surfacing and ring-grooving 
it in a lathe. Lead “charges” itself readily 
with an abrasive such as 120-grit silicon 
carbide.—H. J. Gerber, Menomonie, Wis. 


Short Cuts ee) 
and Tips | reavers 


present box to a new adjacent box, re- 
viring as shown. Screw a 6- or 10-amp 
into the lamp socket. An overload 
blow it without affecting the 15-amp 
fuse (20-amp, if your home is wired with 
No. 12) for the house circuit—Archibald 
Black, Stafford Springs, Conn. 


prints off hi-fi records? Before I grip the 
edge to draw one out of its jacket, I slip my 
hand into a thin plastic . The pint size 
for freezing produc kes the best mitten. 
—Dan Lamoreaux, Lawton, Mich, 


— wingnut 


Va wasnen ——-CSS>=sraze ToseTHeR 


Vawashen——” Sd HoLes 


Priming starts small gas engines 
Here's a trick I've used to start balky 
gas motors up to four hp. I screw the 
brazed hers-and-wingnut assembly 
down tight, back it off a quarter turn, and 
drill through the big washer and the 
cleaner top. Before I tug the cord, I align 
these holes and squirt in some gas from an 
oilean.—DeWitt Ferguson, Medford, Ore. 
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Wordless 
Workshop 


By Roy Doty and Tom Leonard 
( 
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How to mold a 


attle- 
ree 


ase for 
ar Tools 


é The editors’ choice 


p-lid plastic 
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By Phil McCafferty 


F YOU'RE the kind of car owner who 
I prides himself on being self-reliant 
round machinery, here's a tool kit you 


Furthermore 
1 technique 


won't want to be without 
construct 


you'll learn a new 
you can apply to many other projects. 
Porunan Sciexce editors were polled to 
determine the tools and spare parts they 
most important for roadside 
for Saturday-morning tinker 
t appears at left. How can you 
keep the tools together, and available when 
This fitted case, which 

a few hours, solves that 


problem. It is 
@ Rattle-free—molded to fit your tools. 
© Self you can spot miss 
ing tools at a 


@ Str 


enough to jump on-it'll take 
kind of handling 

id soilproof 

plastic is seldom used for this 
p project; it usually takes more 


kind of 
CONTINUED 


Place tools on a flat 

work surface. Juggle 
urangement until you 
get the most compact, 
rectangular Tools 
listed on facing page will 
fit a space 1” by 17’ 
Measure 
act dimensions for the 
plywood form: 


Q The mold frame of 
plywood and ha 

board forms s of 
tool-case te Cross se 
Hon shows how tools’ ar 
blocked up on chunks of 
modeling clay so that ex 
actly half of tool will 
project above plaster. 


TAPE-ROLL FORM 
Tape. 


SHAPE 
FORM 
SHAPE 


kkkv, FORM 
bre 


= 


Push tools down 

the modeling clay un- 
til exactly one half of the 
tool projects above the 
4” plywood edge of mold 
frame. Use a scrap of X” 
plywood as a gauge. Use 
wooden forms to take the 
place of the tape roll and 
wire spool, and to form 
handle hole. Modeling 
clay fills all irregularities 
in the tool profile that 
would cause interference 
in cither separating the 
halves of the case or, 
later, in removing tools. 


illet, aroun 


Pour mold fr 


of Paris. shure to dry thor- — necessai lay, w 
hly, With form ready, you can now mold — posed surf aly parting spray 


Apply a layer 
coat resin over entire’ pr 
d form. Wher fill 
humps and bump: 

of roving. F 
with putty’ ma 
chopped. fibe 
layer of gi 
on more resin t 
Repeat for 
on a final coat of gel. 


7 Block up the case top ins 
‘ood cutout 


urdened, remov 
and sandpaper surfaces. 
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time and trouble to make the mold than 
it would to build the finished product out 
of more conventional materials. Is there a 
way to get the advantages of this durable, 
lightweight material without the fuss and 
bother of making special molds? There is. 

The trick is to use the tools themselves 
as patterns for your mold. You cover each 
tool halfway up its profile with plaster 
of Paris while you mold the top half of 
the case. Then you remove the plaster and, 
with the tools in the already-cast top half, 
mold the bottom half. 

‘A simple plywood frame, with the tools 
Jaid out just the way you want them, holds 
the plaster, When the plaster is dry, you 
have what foundrymen call a “matchboard” 
—the surface against which you'll make 
your mold. Now you lay up the resin and 
fiberglass over the pi ting tools, let 
harden—and you have a perfect mold, in 
rugged plastic, of the shapes you want, The 
photos show you how—step by 

To make the bottom half, y 
finished half as part of your mold. Strip 
away the plaster and plywood. Remove the 
tools and clean them. Lay the finished 
top on another piece of X” plywood, mark 
around the edges, and saw out an opening 
that the finished case top will fit into 
snugly. Block up the case top inside the 
cutout so that the plywood rim extends 4” 
above the surface. 

Replace tools in the completed half. 
With modeling clay, fill any crevice or re- 
cess in the tools that would make it difficult 
to withdraw the finished molding. Form 
finger-access depressions in the case bot- 
tom by placing domes of clay at strategic 
spots across the tools. Spray the entire si 
face with silicone mold release, and lay up 
resin and fiberglass as before. 
smooth out flash and imperfections in 
the finished halves and fasten the piano 
hinge in its molded recess with epoxy glue. 
ew and speed nut. 


h fiberglass cloth. 
. 


@1 yard volan- 
© % yard woven fiberglass rov 
© 1 pound ¥” chopped fibergla 
@ 1 quart polyester resin. 
e 
° 
. 


1 quart gel-coat polyester resin. 
2 ounces 
1 can spray-on silicone mold release. 
If you have trouble finding these mate- 
rials, a reliable mail-order source is: 
Plastics, Highway 100, Godfrey, 
will send a catalogue on request. 


Stiffen stairs with wood strips 

If basement stairs are weak and tend 
to spring up and down, m them by 
nailing 1-1 trips along the 
lower edges of the supports. Stagger the 
nails about 10” apart to avoid splitting, 
The strips w 


D. H. Bobo, Jackson, Mich. 


>PP When filling countersunk holes over 
screwheads, I find that poking a small 
piece of waxed paper into the hole first 
may save trouble later. The paper will 
keep the screw slot clean in case you 
must remove the filler to retighten the 
screw.—R. Harold Richter, Detroit. 


Plastic bottle becomes boat bailer 

Here’s another of the m, s for 
those plastic bleach bottles gal- 
lon bottle on the diagonal as shown 
bove. Don't throw out the cap; 
on and you'll have a rustproof, flexible 
boat bailer with a in handle.—Maj. 
Robert G. Smith, Wichita, Kan, 
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PS ELECTRONICS 
How to build a 


3-in-1 
Test Meter 
for 

Your Car 


e DWELL-ANGLE METER 
¢ TACHOMETER 
© CONTINUITY CHECKER 


By Len Buckwalter 


HY tangle with a clutter of in- 
struments while making tune-up 
and trouble-shooting _measure- 


ments on your car? This home-built unit 
puts three important pieces of equipment 
into a single, compact cabinet. Besides in- 
dicating engine r.p.m,, itll detect everything 


from faulty distributor points to defective 
connections in wi Cost of the project 
is about $22—far less than buying the in- 


struments s rately, 

The circuit works with almost any car: 
6- or 12-volt, positive or negative ground, 
and 4-, 6- or 8-cylinder engine. The meter 
is calibrated directly in engine r.p.m. from 
0 to 6,000. Other readings, such as dwell 
angle in degrees and continuity in ohms, 
are easily read from the same scale. 

How it works. The tachometer section 
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ne r.p.m. and point dwell are measured 
h instrument connected to the distributor 
A switch selects. meter functioi 


is a two-transistor switch that picks up 
pulses of current at the distributor points. 
As the engine revs up, current through 
the meter rises exactly in step with r.p.m. 
The common problem of calibration error 
when temperature varies is eliminated by 
the transistors’ flip-flop circuit. The tran- 
sistors operate with a positive on-off action 
that makes the readings independent of 
wide swings in temperature. The tach is 
first calibrated against an extremely ac 
rate source—the 60-cycle frequency of house 
current. Accuracy is further improved by 
powering the circuit with mercury batter 

The dwell portion of the instrument 
compares on-off time of the distributor 
points and reads it out in degrees of dwell 
angle. Once you know the recommended 
setting, you can adjust points with much 
more accuracy than is possible with a 
feeler gauge. The meter also reveals such 
ignition problems as point “bounce” at high 
engine r.p.m. 

The final section, a continuity tester, is 
a basic ohmmeter for trouble-shooting car 
wiring. When two leads are clipped across 
a suspected wire, the meter shows whether 
a short circuit or broken connection exists. 

How to make it. Mount the meter, func- 
tion switch (SW1), potentiometer (R10) 


with SW2 attached, and potentiom 
eter (R9) on the front panel of 
your case. Use the template sup- 
plied in the meter carton to lay 
out the mounting holes for the 
meter. Fasten the perforated cir- 
cuit board to the front panel with 
small 


brackets slipped onto 
the meter mounting screws 

Press terminal clips into appro- 
priate holes in the 
to make tie points for solderi 
resistors, capacitors, and other small 
parts into the circuit. Be sure 
of the wiring touches the case 

The wiring layout is not at all 
critical 


but two components 
and switch SWI 
he wired with care, The drawing 
to identify 


must 
shows how transistor 
leads, 
Never handled a rotary switeh 
CONTINUED 


Meter specified in the parts list comes. with 
scale marked for p.m. but any good 0-200 
microammeter will’ work. Pointer” knob se 
lets meter m, black knob adjusts meter 


for contin checks, and white knob adjusts 
t for dwell-angle measurements, Shielded 
able with al clips is used for all tests 


FLIP THE 
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Cable clamp under one of the cabinet screws 
takes. strain on test-lead cable to keep 

from being pulled’ gut accidentally. ‘Note vub- 
ber grommet to protect cable entering case. 


(SW1)? It’s easy to confuse the terminals. 
Here's how to identify them: With the 
switch mounted on the panel, turn the 
knob counterclockwise as far as it will go 
(Tach position). For the next step you'll 
need some means of identifying the con- 
tacts. If you have no ohmmeter, a flash- 
light battery wired to a bulb can serve as a 
continuity checker. As the rear of the 
switch is viewed, touch one wire to one 
inner switch contact at the lower left. The 
other wire is touched to all nearby contacts 
on the outer ring until the bulb lights. 
When this combination is found, consider 
the inner contact as 1 (the common ter- 
minal) and the outer as 2. Continue by 
turning the switch to the Dwell position. 


Simple calibrator uses prdinary 110-volt AC 
‘as a source of electric pt ‘an accurately 
tontrollads GOayeie sepetRion rete for inkl 
calibration of the tachometer. 
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— lene 


Calibration controls for tach are accessible 
with back cover removed. One being adjusted 
here sets meter for number of cylinders, Probes 
are clipped to calibrator for this adjustment. 


Leave the wire on 1 and find the next 
Lecig= that makes the bulb light. This 
Turn the switch to Continuity and 
Si the bulb light between 1 and 4, 
This process identifies the first of three 
switch sections (SW1-A). The other two 
SWI1-B and SWI-C are found in 


If you use the switch in the Parts List, 
you end up with three extra contacts and 
a fourth switch position (in the most clock- 
wise direction). Ignore these. 

Calibrating the tach. There are two in- 
itial adjustments for the tachometer (R8 
and R11). Begin by clipping the probes 
into the tach calibrator and plugging the 

[Continued on page 166 


To calibrate tach, attach probes to calibrator 
and set-meter needle to point indicated for 
number of cylinders in your car, Chart shows 
how to convert to degrees for dwell angle. 


seowea 


what's new 


for CAMPING 


Man! Here’s a COOL Way 


New portable refrigerators that 
run on gas or electricity 
let you rough it in luxury 


‘OU can go off into the wilds this 
summer and still enjoy a fresh steak, 
ice-cold drinks, butter, eggs, frozen 


foods—all the things you usually have to 
leave at home. The answer is a new breed 


of small, portable refrigerator that works 
anywhere you take it on any of several 
kinds of fuel that happens to be handy. 

At home, you plug the refrigerator in- 
to a standard 110-volt outlet. In a car or 
boat, you hook onto the 12-volt battery or 
generator system. When you're off in the 
woods, you switch over to a small built-in 
tank of propane gas—the same kind of dis- 
posable tank that fuels the familiar little 
gas soldering torch. 


In conden 
coil, ammonia 
gas loses its heat 
to the outdoors 
through finned 
tubes, condenses: 
into liquid ammo- 
nia, and becomes Pa 
very cold §| A In evaporator coil, liquid ammonia mixes 
4 ‘* with hydrogen, expands into gas again, and 
absorbs heat from food 


‘CHIMNEY 
“ = 


2 iaiie off and 
oils off ani 5 i ‘Ammonia-hydrogen 
travels upward to 5 orber 
condenser coil at 
the top 


ture flows by grav- 
ity into absorber coil where the ammonia 
gas mixes with water, dissolves into solution, 
and leaves hydrogen 


1 (amon ue 
race, is heated by ELECTRICITY 
either gas flame or inn 

electric coil 


lects in reserve 
then passes into furnace 
to start the cycle over again 


Run it on gas or electricity—it’s all the same to this 
refrigerator. Ammonia boils off under heat, rises, con- 
denses, and chills the food. After mixing with hydrogen, 
it becomes heavier, sinks to the bottom, and repeats the 
cycle. For electric heat, you plug in power cord (right). 
‘To switch to gas, you light a small bumer (facing page). 
Two. separate thermostats in this BernzOmatic model 
regulate temperature regardless of the fuel used. 
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Not all of the refrigerators work 
on all three fuels, but various com- 
binations are available depending 
on the kind of camping you do 
most, The type shown here. one of 

I made by BemmzOmatic. runs 

for off-the-road camping 
on house current for home or cabin 
nse. IF you vacation mostly by ¢ 
or boat, there are all-electric models 
that give you both 110-volt AC 
and 12-volt DC. 

How long do they last? On gas, 
the refrigerators will give you up 
to 70 hours of cooling on a single 
tank-enough for a long weekend 
away from civilization. Two tanks 
should last you almost a week. You 
can stretch your gas supply by 
precooling the refrigerator before 
you leave and by switching over 
to electricity wherever it's avail- 


able along the way 
One big advantage of the dual- 
fuel system is that you get not just 
[Continued on page 182] 


CHIMNEY FURNACE 


1104¥00T CONNECTION 


CONDENSER COM 


ELECTRIC THERMOSTAT 


ABSORBER COIL 


{AS THERMOSTAT 


PROPANE TANK 


what's new 


for CAMPING 


Camp Heaters 
Cook, Warm 
You, Give Light 


Campers, hunters, and boat- 
men can cook, keep warm, or 
wet clothing with two 
jeatherweight heaters. 
The Camp Champ (top photos) 
weighs less than three pounds 
Burning propane gas on a per- 
forated ceramic mat, it gener- 
ates infrared heat at 1,650 de- 
ees You focus it to re- 
lect heat where you want. it 
and it operates to five 
hours without refueli The 

OP Perfection Div.. 
nhoe Rd., Cleveland, 
sells it for § 

The Combo (lower photos) 
will not only cook your meal 
and keep you warm, but will 
even give you light to read 
by in your tent. Stoked with 
a gallon of kerosene, it gives 
out 4,400 BTUs an hour for 35 
hours, The grill of the eight. 
pound heater reaches 650-750 
degrees at center, but drops to 
100 at the edge for easy han- 
dling. Golden Crown Products 
4 May St., Jacksonville, 
. About $33. 
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¢ you want it, 


The Combo lights instantly without smoke or odor. 


Deluxe camper offers 
comfort on wheels 


Communication is 
easy between Stude- 
baker’s Camper (built 
on #- and %-ton Champ 
pickups) and cab: A 
sliding front window in 
amper matches 

the cab’s rear. 
In addition, the Camper 
has picture windows, 
built-in cabinets, a full: 
width shelf, two remov- 
able cots.’ The back 
panel and cots are re- 
movable to leave en- 
closed pickup truck. 


PHOTOGRAPHICALLY 
SPEAKING esteem op 


ate 


Photographing the sun during a total eclipse 
A rare spectacle is due on July 20—a total eclipse of the sun. If 
you're on its route, you can photograph it. Practically any camera 
will do. The eclipse will begin in Japan at sunrise and, moving ahead 
of the earth’s rotation, cross over Alaska, Canada, 
and Maine, ending in the Atlantic at sunset. You 
have to be within 20 miles on either side of the 
center line (see map at left). Many professional and 
amateur astronomers in this country will travel to 
Maine to observe and photograph it, 

A total eclipse occurs only when the earth, sun, 
and moon are in line. For a short time, the moon 
completely hides the sun. 

A precaution: Looking at the sun through any 
optical instrument can permanently blind you. It’s 
necessary to reduce the light intensity, and ultra- 
violet and infrared radiation, which can damage 
eyes instantaneously without your being aware of it. 

You can protect your eyes with a neutral-density 
filter made of two sheets of film, completely light- 
struck and developed to at least 6.0 density, The 
neutral-density filters you need for photographing 
the eclipse give no visual protection. Use exposed- 
film filters to view the sun; change to dyed gelatin 
filters to photograph it. 


Fast-opening shutter uses aluminum foil 

mrsanroes, An electromagnetic shutter that will open in 45 
millionths of a second has been devised by the Na- 
tional Bureau of Standards. It consists of two alu- 
minum-foil strips on opposite sides of a transparent 
plastic sheet, and connected to a capacitor discharge 
circuit. When the capacitor is discharged, magnetic 
forces cause the foils to repel each other—leaving a 
1’-by-3’ opening. To end the exposure, NAB men 
explode a series of parallel lead wires (Edgerton’s 
method) to blacken the plastic window. Sorry, you 
can't re-use the foils. 


masire 


saxcure: 


rocamens 


Now: Instant-instant photography 

Polaroid’s 10-second pictures seem fast enough for 
me. But GE has something a lot faster in the de- 
velopment stage: a picture you can view immediately 
ae without use of chemicals. Developing is done by 
Sonat fowen surrey [Continued on page 173: 
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Typical automatic subminiature, 
Minolta 16-EE takes 10-by 
14mm pictures on 20-cxposure, 
cassette-loaded, 16mm film: 
idl push-pull body action ad- 
nces film, cocks shutter, counts 
exposures. ‘Small size makes it 


easy to carry in your pocket. 
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A precision-built 
instrument, the 
subminiature can 
bea 


Versatile 
‘Second’ 
Camera 


By Bob Hering 


ON’T let its size fool you, A. sub- 
miniature is a real working tool— 
not a toy. Its compactness and 


portability make it an excellent choice as a 
second camera, 

Cameras about the size of a pacl 
rettes or smaller are generally classified as 
subminiatures. Most of these use 16mm 
film or smaller—though one, the Tessina, 
uses half-frame 35mm but is compact 
enough to include on the list. The popular 
Minox uses 9.5mm film. 

A true subminiature is easy to carry— 
on a chain attached to your belt and slipped 
into your pocket, or in a case on your belt. 
One is offered with a wristband. A pro- 
tective case helps keep out dust when you 
carry a subminiature in your pocket. 

Practicality? Take a look at these uses: 

© Many business and professional men 
use their subminiatures like notebooks. One 
businessman snaps pictures of faces he 
wants to remember. He then has a ready 


(Continued on page 172] 


of ciga- 


ER osrxce Minox B packs a lot of 
iti eter cou- p) = 
Biss’ te shotteropend dal Es mechanism in four inches 
through gear train. Turning 
the dial matches index mar 
to meter pointer and sets 
shutter speed automatically. 
Ribbed filter bar slides (ar- 
rows) to position either of 
two built-in filters. 


EXPOSURE COUNTER SHUTTER RELEASE BUTTON 


a SwUTTERSPEED DAL 

j EXPOSURE METER 

5 > pry 
S By. et 


a 
<—s Sis 


3 
<5 


When you close the camera, the 
shutter locks; a geared mecha- 
nism advances the film; and the 
exposure counter, geared to 
sliding action of case, moves 
ahead one frame, Metal shutter 
blades slide in front of lens. 
Lens is uncovered only while 
shutter is open (see below), 
during moment of exposure. 


ren 
POSITION 


SHUTTER, 
BLADES 


When you open the camera, lens and view~ 
finder windows covered. Shutter-blade 
springs are tensioned, When you press shut- 
ter-release button (thick arrow), shutter 
blades slide off holding pins (arrow), one at 
a time, to left. First one uncovers | 
take picture; the second covers it 4 
Blades move at same speed. Time lag be- 
tween their movements determines exposure. 


‘VIEWFINDER | 
wnt ano shuren 
PARTMENTS: “MECHANISM i 


Lens | FILM FINDER ay COMMENTS PRICE 
“25mm | 16mm | Single viewfinder’ ¥2-1,000 | Spring-motor transport; | $299.50 
vg rangetinder window coupled meter 
25mm 16mm | Automatic parallax 1/5:1/200 Knurled-wheel film advance ‘$39.95 
‘Automatic | 1% correction Coupled meter; drop-in $69.95 
cartridge 
MINOLTA 
a eid 1/50 Thumb-wheel film advance $26.90 
16-11 22mm 16mm | Optical viewer 1/30-1/500 | Push-pull film advance $39.95 
16-EE 25mm 1/30-1/500 | Coupled meter $79.50 
MINOX B 
Chrome $149.00 
15mm | 9.5mm | Automatic parallax cor- ¥2-1,000 | Coupled meter; push-pull film 
3.5 rection; frame-line viewer advance and shutter wind 
Black $176.00 
TESSINA 25mm | 35mm | Sports or twin-lens viewing | ¥2-1/500 | Spring-motor transport; $169.00 
2.8 with parallax correction 14x2Imm frame size 
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Put 
Your Name 
in Lights 


Here’s a novel way to photo-record names 
with Fourth-of-July sparklers, From the 
negatives, you can print signature cards, 
displays, or even Christmas cards. Photo- 
graphing should be done at night, making 
sure no other lights show in the back- 
ground. With the camera on a tripod, I 


Clamp pod subs for tripod 

Where it's impractical to use a tripod, 
this homemade clamp pod is handy. It’ 
good for extreme high- or low-angle shots 
or when you need to take time exposures 
And for trips, where a tripod is too bulky 
to carry, a clamp pod makes a light, porta- 
ble unit. It’s easy to attach to pipes, beams, 
or railings 
I made mine by drilling two %” holes in 
a C clamp and assembling it as shown 
below. I put the clamp between the angle 
iron and mending plate, then bolted the 
s together. I notched the base of the 
clamp with a file so it would grip round 
pieces.—Rudy Schulze, St. Louis. 


F— PAN ANO TILT HEAD 5S” LENGTH. 
PERFORATED 


HANGER STRAP 


make time exposures at £/16, The “writer” 
stands facing the camera, moving along as 
he “spells.” On signal, he lights a sparkler, 
and I open the shutter. I do a dry run or 
two to make sure the camera is at the cor- 
rect distance. The negative is printed in 
reverse.—Don Honick, Bartlett, Il. 


CORK OR 
i Oo BER 
~~ <>” wus FoR 44" BouTs 


‘STANDARO-THREAD BOLT 
ee 


‘LOCK WASHER 


2%" ANGLE BRACKET 1 
3g" 1" BOLTS 


ye" HOLES — 
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NOTCH (TO GRIP 
ROUND OBJECTS) 


Fast-shooting 35mm camera 


The Baldessamat F is ready for automatic operation 
once film speed is set. If a signal in the viewfinder shows 
there’s insufficient light, you push a lever and a built-in 
flash unit pops up, ready for use with AG-I bulbs. With 
the fast film advance, you can fire two or three sequence 
shots per second and never remove the camera from your 
eye. The film-speed setting gives the correct flash ex- 
posure without using guide numbers. A built-in lens 
shade retracts flush with the lens mount. Price is $69. 

A second model, the RF des all the abov 
features plus a coupled rangefinder with automatic 
parallax correction. Baldessamat RF is $79.95. Kling 
Photo Corp., NYC. 


Animate films with titling kit 

This Title Spots movie set con- 
sists of 112 letters and symbols 
mounted on circular plastic buttons 
that snap in and out of holes in 
a board. You can create special 
effects by shifting letters, making 
an exposure, and shifting again. 
$5.95. Hudson Photo Industries, 
Irvington-on-Hudson, N.Y. 


Underwater camera uses rubber seals 
Designed to operate under water with- 
out a housing, the Nikonos has rubber rings 
seal lens mount and camera body. An 
optically ss protects the lens front. 
Knobs at the sides set the diaphragm, ad- 
ist focus, and show depth of field. A com- 
ination control swings out to advance the 
film, a cally returns to the starting 


lock to prevent accidental 
firing. The camera accepts Nikkor lenses. 
About $160, Nikon, Inc., NYC. 


what’s new 


PHOTOGRAPHY 


New exposure meter 
is big as a minute 

This Kalimar CdS expo- 
sure meter is only 1” by 1X” 
by Price with case: 
$14.95. You can mount it on 
the accessory shoe of your 
still camera or use it as a 
hand meter, It measures 
either reflected or (with an 
attachment that comes with 
it) incident light. An on-off 
button automatically returns 
to the off position to prevent 
drain on the meter’s mercury 
batter The needle pointer 
holds its reading in case you 
want to refer to it again, 
‘There are calibrations for 
both movie and still cameras. 
Kalimar. Inc., St. Louis. 
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TV chassis flips down for service 

Your TV repair bills should be lower with 
this chassis that pivots down from its nor- 
mally upright position to a horizontal one 
extending from the rear. With both sides 
accessible, your TV serviceman need not 
te time pulling the chassis or working 
with r pted access, Raised again, it locks 
safely in place. The design, called the 
Centurion Ch was developed by Do- 
monion Electrohome Industries, Kitchener, 
Ont. It’s being introduced on their TV sets 
throughout the U.S. and Canada. 


Low-cost intercom is easy to install 

Designed for easy installation by the home 
owner, this transistorized Betacom is sold with a 
two-year free-service policy. It works on either 
batteries or 110-volt AC. A system with master 
and one substation costs about $35; a master 
and four substations, under $100. Beta Instru- 
ments, 2205 Butler St., Dallas. 


136 roputar science suty 1963 


Sticky, Flat 
Cable Adheres 
to Walls 


This flat cable system for 
intercoms, telephones, door- 
bells, thermostat controls, and 
similar devices has a pres- 
sure-sensitive adhesive on one 
side. Called the Scotchflex 
cable system, it is designed 
to simplify many types of 
wiring installations. No wire 
stripping is needed—special 
terminal blocks make con- 
nections 


Talk, listen—no hands 

You can talk and hear—with both 
hands free-simply by placing the 
phone on this tiny, battery-operated 
amplifier. Several persons can partici- 
pate in a phone call. It sells, by mail, 
for $12.95. Gilwin Corp., Box 4003, 
Jersey City, N. J. 


what’s new 


ELECTRONICS 


x 
JOLOGICAL 
FUEL 


Bugs Make Juice 
to Run a Radio 


Now you can buy a battery that harnesses 
the energy of millions of harmless bacteria 
to produce enough electric current to run 
a small transistor radio, The biological fuel 
cells are available as a kit that makes a 
battery of 12 cells, delivering about 40 
milliamps at six volts. 


Experimental kit has 12 plastic 
containers filled with powdered 
brown-rice husks, Bacteria, feed- 
ing on husks, create an electric 
potential between two electrodes 
in mix, Occasional addition of 
water keeps the cell going. $16. 
Bulk Distributors, Box 1465, 
‘Tacoma, Wash. 


Tiny tips for soldering 
miniature circuits 

A 15-watt heat car- 
tridge and four Micro- 
Tip thread-on soldering 
tips are now available 
for the Ungar Imperial 
soldering iron, shown 
left. They're designed for 
use on micromii 
circuits. The tips are i. 
clad and gold-plated. 
Ungar Electric Tools, 
Hawthorne, Calif. 


Antenna ‘rotates’ 
without turning 

The reception pattern 
of the Omni-Ray can 
rotated electronically— 
the antenna itself does 


not move. Main feature, 
the maker says, is its 
ability to kill ghosts and 
interference. A front-to- 
side interference rejec- 
tion ratio of 10:1 is 
claimed. Channel. Mas- 
ter, Ellenville, N. Y. 


Plug-in control varies motor speed 
You can control the speed of any uni- 

versal motor of up to % hp. by plugging it 

into the outlet on the Vari Volt and setting 


the dial. The silicon-controlled rectifier 
circuit provides full motor torque even at 
slow speeds. $19.95. Seco Electronics, 1201 
S. Clover Dr., Minneapolis. 
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what's new 


BOATING 


Steadies boat 
in all kinds 
of weather 


ARA-ANCHOR 

works onthe 
same drag principle 
as the parachute, It holds the bow into the 
wind, resisting drift and reducing roll in 
deep water—a life saver if engine failure 
occurs in rough water. OF nylon and un- 


New no-mixing calking compound 

New calking compound for boat seams 
expands upon curing instead of shrinking. 
It can be sanded off flush for a watertight 
seam, or you can use a concave-groove 
tool to eliminate the sanding. For a neat 
appearance, you run tape along each side 
of the seam, pull it off before the calking 
sets, The polyurethane compound is ready 
for use as it comes from the can. Du Pont, 
Wilmington, Del., makes it. 
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affected by salt water, the anchor is 24 
feet in diameter. It packs small, can be 
stored wet for days. $39.95, Transcontinen- 
tal Sales, 3072 W. Pico Blvd., Los Angeles. 


Surfboard is foam and fiberglass 

The new Wavecrest “Classic” surfboard 
has a Hawaiian taper and shape. The board 
is 99” long, at the widest point. It's 
made of fiberglass over polyurethane foam 
with an aluminum skeg or keel, and it 
weighs in at only 30 pounds. The boards 
come in pastel colors, and with or without 
stripes, $99 (£0.b.) from Surfboard 
Supply, Inc., 1716 Cornell Ave., Box 631, 
Dept. P, Melbourne, Fla. 


SHOP TALK wissen 


Here and there at the hardware store 


That well-known shop lubricant, Lubriplate, will 
handy pushbutton spray can labeled Spray-Lube 
epoxies keep turning up in new forms. Now there’s an epoxy’ pai 
made especially for modelmakers. It comes in nine colors, gives 
slick, hard, fuelproof finish, is the brain child of Pettit Paint C 
Belleville, N. J. . . . Had a chance the other day to try Du Pont's new 
fluorescent fishing line. Stren. It’s real sneaky. It glows and, against 
the darker water, is easily visible to the fisherman, But to the fish, 
looking up toward the bright surface, it’s invisible. It comes in 
2- to 30-pound test for all types of fishing . . . Want to bone up on 
the latest radial-arm saw techniques? The DeWalt people have a 
new 176-page book out, available through dealers for $3.95, 


soon show up in a 
A”. . . Modern 


Battery power: It's better than you may think 


There’s a tendency to think that battery-powered tools are a fine 
convenience outdoors, but no real match for regular tools indoors. 
Is this true? Here are the results of an actual race we staged be- 
tween battery power and conventional power—the first we know of. 

We chose a Porter-Cable battery drill for the test because, in 
addition to its 12-volt pack, it can also be run on a 110-volt con- 
verter that reduces line current to 12 volts, This gave us a chance 
to test the same drill on both limited and unlimited power, The 
drill was also checked against a conventional 110-volt P-C model. 

The drills were clocked to see how long they took to punch i” 
holes in 5/4” oak and &” steel. The figures below, all averages of 
10 or more trials, tell the story. Note that the 12-volt drill runs 
neck and neck with itself 
whether it’s on battery or house 
current. The 110-volt drill does 
show a slight edge, but this is 
partly because its speed is high- 
er—1,000 p.m. against 750. 
Our opinion, in short: Battery 
power need make no apologies 
to anyone—indoors or out. It’s a 
husky performer as well as a 


handy convenience. 


5/4 Oak | 1/8" Steel 
DRILLA (battery) | 45sec. | 28.9 sec. 
DRILL B (converter) | 43sec, | 27.400 
DRILL C10 vos) | 33sec, | 203 see. 


what’s new 


TOOLS 


Locking rule “‘remembers” for you 


A thumb-controlled lock on this steel tape lets 
you transfer measurements from one place to another 
without danger of the tape slipping and spoiling 
your work, The thumb button squeezes the tape to 
hold it firmly until released. The rule comes in 4” 
and %” widths and in 6’ to 12° lengths. Prices start 
at $1.59, Stanley Tools, New Britain, C 


New pipe-wrench jaws won't let loose 

Squeeze the lever 
on the handle of this 
unusual pipe wrench 
and the jaws lock 
tightly on anything 
you grip. The lever 
uses a cam action to 
force the jaws closed 
and keep them from 
loosening or slip- 
ping. The wrench 
comes in three 
lengths from 10” to 
18”. Prices are $6.50 
to $10.50. J. L. Ba- Drill-press filer saves elbow grease 
garry, 2646 Liberty, 4 drill press becomes a power filer with 
Beaumont, Tex. this attachment. It converts rotary motion 
to reciprocating motion to move a file up 
and down. It can also be fitted with a 
hacksaw blade for cutting metals. Other ac- 
cessories let you hone, deburr, sand, polish, 
and lap. $39.50, General Automation Corp., 
121 Centre Ave., Secaucus, N. J. 


Nylon screwdriver accessory keeps cool 
This screwdriver accessory for drills 
never gets hot to the touch because the 
case is insulating nylon. A similar right- 
angle drive is also available. Each is $5. 
Coastal Abrasive and Tool Co., 42-33 
Northern Blvd., Long Island City, N. Y. 
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Surew ene 
WINDING 


Starter’s secret: Spring is always we 
unwound in the same direction. First it's wound 
by a crank from the outer end (left). To start 
engine, it unwinds from the inner end (center), 


Self-Starter 
for Power Mowers 
Winds Itself Up 


‘OU can now add an automatic starter 
power mower, garden tiller, snow 
kart-almost anything that’s pow- 
y a small gasoline engine. It’s a 
pe starter, but here’s the tric 
ind up the spring only once your- 
self. After that, the engine itself does the 
winding so that the spring is ready for 
“ach new start. Flipping a lever releases 
the spring, and you're off. 

‘The problem was to devise a spring that 
would wind and unwind in the same di- 
rection so it could both start the engine 
and then be rewound with the engine 


what’s new 


for your GARDEN 


sieve 
ay Rec 
OF SPRING. aon 


seaine seins 
aed 
STARTENGINE REWINDING || If 
spinning the shaft the sa 
takes over and rewinds ing’s outer end 
(right)—again in the same direction, Engine 
disengages when the spring is fully wound. 


way. Engine then 


shaft turning the same way. How this 
was done is shown in the drawings above. 
The starter attaches directly to most small 
engines of up to five hp. It's made by 
Fairbanks, Morse and is ava 
authorized dealers at § 


New fertilizer spreader 
sprays a big swath 
Notice anything 


this handy little fe 
It’s a modern version of G 


ddad’s 


reliable old seed 
brought back by 
Johnson's Wax. Turn a crank and 


a rotating disk sp fertilizer 
over a 6’-wide swath as you walk. 
The plastic hopper hangs from a 
neck strap and handles  pellet- 
type lawn chemicals. Advantages 
claimed: fast coverage, even distri- 
bution, low cost. About $8, S. C. 
Johnson & Son, Racine, Wis. 


ul 


Short Cuts | rrom 
and Tips | reapers 


Auto wheel makes 
outdoor fireplace top 
Here’s a quick and easy 
solution to the problem of 
what to cook on, on that 
cook-out: an old auto wheel. 
Support it on a ring of stones 
or bricks 8” or 10” above the 
ground, leaving a 12” open- 
ing to add fuel. Pots and 
pans sit nicely on the ri 
Paul Corey, Sonoma, Calif. 


Save your sanding dust 
For patching holes and filling in cracks 


nfinished hardwood, use wood dust 
vaged when sanding. (Be sure to label 
the storage jars to insure matching the right 
woods.) Mix two parts dust to one part of 
powdered phenolic-resin glue. Add water to 
the mixture carefully until you have a thick 
paste.—Robert E. Lunt, Bellville, Ont. 
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Clean soldering gun heats faster 

After a soldering gun has been used for 
a long time, the connections and tip become 
dirty and the iron won't heat properly. To 
give it new life, remove the copper tip and 
file or grind off the burnt surface. Unscrew 
the ferrules and clean them with cleaning 
fluid. Replace the tip and tighten on the 
ferrules with an end or crescent wrench. 
Now the iron will melt solder in seconds. 
—Homer L. Davidson, Fort Dodge, lowa. 


Automatic spacing for table-saw cuts 
To make a series of equally spaced par- 
allel cuts on a table saw, I use a block of 
wood as a spacer instead of measuring for 
successive cuts. With the work over the 
last cut made, I use the block to set the 
fence. Then I remove the block, move the 
work against the fence for the next pass.— 
R. J. De Cristoforo, Los Altos Hills, Calif. 


If you could find a house paint 

that stayed on without 

cracking, scaling, or blistering, 

held its color with hardly any change 
and kept your house looking 

fresh and bright for years, 

wouldn’t you use it? 


Sure you would. That's why lots of shrewd homeowners are repainting with 
Dutch Boy Latex House Paint. Think of all the trouble it saves. To start with, 
it's easier to handle. Being a latex paint it brushes out smoothly, with very 
little effort. Goes over almost any surface—wood, stucco, brick, even gal- 
vanized iron. And Dutch Boy Latex House Paint breathes—allows moisture 
to escape, yet seals out the weather. That means many of the blistering 
and peeling problems caused by trapped interior moisture are eliminated. 
Another point: you don’t have to wait for the weather. (Paint right after 
a rainstorm if you like.) You can stop when you like, start again, and stop 
again, without leaving lapmarks. And in two hours you have a bright, weath- 
ertight surface that stays looking that way for years. In fact, Dutch Boy 
Latex House Paint retains its color so well you can come back and touch 
it up years afterwards and not see the difference. Think what that means 
in maintenance, To keep your house looking fresh and bright all you do 
is touch up the worn spots when they need it. In short, you may never have 
to paint your entire house at one time again. When you're all finished, 
brushes, equipment, and people all clean up with soapy water. Best of 
all, Dutch Boy Latex House Paint costs no more than any other good 
paint. So, next time you're thinking of painting, why consider anything else? 


A product of National Lead Company. 
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Now! Instant-loading cameras 


New KODAK INSTAMATIC 


You just snap the Koparax Film Cartridge 
into the camera. No threading! The cam- 
era’s loaded instantly! You're ready to 
shoot—faster than you can read about it. 


New Konak Instamatic Cameras take care 
of practically everything automatically. All 
you do is shoot. Get sharp, bright prints in 
color or black-and-white, or color slides. 


There are four KODAK INSTAMATIC Cameras. 
Their features range up to automatic elec- 
tric-eye exposure control, automatic film 


oe 


KODAK INSTAMATIC 100 Outfit. 
tant loading, camera with 
flash. No focusing, 10 
settings. Outfit film, bulbs, 
Datteries — less than $16. 


TRADEMARK 
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advance, and fast lens-shutter combinations. 
Model 400, shown at right, gives you au- 
tomatic electric-eye exposure control and 
power-drive film advance. It lets you fire off 
10 shots without lowering the camera from 
your eye. The electric eye not only sets the 
lens, but also signals in the viewfinder when 
to use the built-in flash, The INstamatic 
400 Camera is all brain, yet weighs only 15 
ounces, is just 4 inches wide! INstaMatic 
400 Outfit with bulbs, batteries, film— 
than $53. At your Kodak dealer's now! 


KODAK INSTAMATIC 700 Cam- 


Instant-loading camera with era. {/2.8 lens, automatic day- 
gutgmatic electric eve, bultin light and flash exposure con. 
flash. Outfit with bulbs, bat- trols, built-in flash, speeds to 


teries, film—tess than $45. 1/250. Ave 


Enjoy Walt Disney's “Wonderful World of Color” Sunday evenings, NBC-TV 


f be is 


that load like a 


Shoot color slides or snapshots in color or black-and-white 


CHROME-X Film for color slides; Kopacotor-X 
Film for color prints. (All are fast films, to let 
you shoot in less light. See your Kodak dealer 
for details.) 


New ready-loaded Kopapak Film Cartridges 
are designed specifically for use with the 
Kopak INstamatic Cameras. They drop in in- 
stantly—no threading, no mistakes. You can 
even put them into the camera in bright sun. 
Choose cartridges of Kopak Vertcurome Pan 
Film for black-and-white shots. Choose car- 
tridges of KopACHROME-X or KopaK EKTA- 


Prices subject to change without notice. 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 


Radiator hoses slip into place easier if you 
smear the first inch or so of the hose on the 
inside with graphite jointing compound. 
Apply the stuff to the radiator or engine 
pipe, too. The compound also helps you 
get a good, tight seal at the joint. 


A fas! 
when 
To one corner of your creeper attach a tin 
top removed. Put the f 
light in the can. It’s easy to aim the light 
anywhere you need it. 


Mount a litter basket with a metal shower- 
curtain hook, sing one oF ie many ac- 
cessory holes tha 
bottom of the d ing. Hang the 
basket right over the transmission hump to 
keep it from taking up passenger leg room. 
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Hard-to-reach bolts like those on top of 
many starter motors can be engaged ¢ 
with a screwdriver if you cut an X-shape 
notch in the head with a hacksaw. After 
the bolt has been screwed in, it can be 
tightened with an ordinary wrench. 


CONTINUED 
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tio, 
Evinrude, Gale, Homelite, Johnson, Mercury, Scott, and West Bend—all come equipped with silvery-plated Champions 


Every major US. outboard maker specifies 
Champion spark plugs. Champions are the ae 
overwhelming first choice of the worlds car — 


makers, too! Why settle for less? : 


To feel new power in your car, instantly, install new Champions now and every 10,000 miles | 


1 


More Hints from the Model Garage 


A signal flag mands ‘68 beighiee colored cloth 
helps you find your car quickly in a large 
parking lot. Here’s an idea for a simple 
flagpole, in case you don’t have an aerial 
on your car: Clamp a curb feeler to the 
rain gutter over one of the side windows. 


Getting rid of dirty engine oil needn't be 
a problem. Place a pan under the crank- 
case while draining it. Then pour the oil 
into an empty milk carton, staple the top 
shut, and toss the carton into the garbage 
can, The waxed container won't leak. 
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Make your own carburetor-float depth gauge 
with a straightedge about 6” long and two 
short lengths of wire with a diameter equal 
to the desired float depth. Wrap the two 
lengths of wire snugly several times around 
the straightedge about 1%” apart. 


a) 


Keep flares within easy reach for any 
emergency. Mount them with spring-type 
hammer clamps (the kind used on work- 
bench tool boards) on the kickpads ahead 
of the doors, using existing screws. Press a 
protective cork on a spike-bottomed fuse. 


ONLY 
ARMSTRONG 
TIRES 
CAN SAVE 
YOUR LIFE 


with “Ounce of Prevention” 
Safety Disc Grip! 


PATENTED SAFETY DISCS KEEP TREAD 
RIBS OPEN... ALWAYS READY TO GRIP! 


Under braking pressure, their 
tread ribs can squeeze to 
gether, go smooth, and lose 
their grip on the road, So, 
t risk you 
fife on ordina 
Armstrong. T 
grip, and get thi 
at no extra cost. 


ARMSTRONG 
TIRES 


Safety Disce keep 
tread ribs. apart, 
always ready to 
rip the road 


" patented 
extra safety 


PLUS! UP TO 10,000 MORE SAFE MILES 
WITH NEW WIDE-TRACK TREAD DESIGN! 


Where do tires wear out first? the width of the outer ribs — 
doubles the rubber where tires 
wear most — to give up to 
nt 10,000 more safe miles than 
with nar- ordinary tires. Get Arm- 


shy ordi 
row outer ribs, often disap. strong’'s Wide-Track tread de- 
ARMSTRONG | ORDINARY — oint'on mileage. To prevent sign, and get extra mileage al 
rave TES ian | nave RES cuter this tire wear, Armstrong de- no extra cost. See the Yellow 
baler vine toaive. | (ioe emo veloped Wide-Track Tread. Pages for your Armstrong 
farbetermieage. | Jour This exclusive design doubles dealer. 


weset ere wanes 


You can't buy a better tire . . . to save your life... than Armstrong! 


‘The Armstrong Rubber Company, West Haven, Conn. * Des Moines, lowa * Natchez, Miss. ® Hanford, Calif. 


Mg 


- Gus Answers a 
, False 


% 


Alarm 


As Flynn backed out, the rear of the car was engulfed in a huge cloud of smoke. 


By Martin Bunn 


US had just started walking away 
( from his rooming house to open the 

Model Garage when a bright-red 
hardtop zipped to the curb and stopped 
with a blare of the horn, The window slid 
down to show the red face of the town’s 
fire chief, Mal Maloney. 

“Answering an early call?” asked G1 

“Trying to stop one from coming in, 
grunted Maloney around his cigar. * 
on, Gus. Get in. 

Mystified, Gus entered. The car roared 
away. “Where is this no-alarm fire you're 
in such a hurry to get to?” 

The chief savagely bit his cigar. “Mon- 
day we got a call from a woman on Eucalyp- 
tus Street reporting a garage fire. Time we 
got there the garage was empty, the car 
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gone. Yesterday morning another woman 
called. She swore heavy black smoke was 
pouring out of that same garage. 

“This time I got there in time to block 
the driveway just as the fellow was pulling 
out, His car was smoking like Vesuvius. I 
im the devil.” 
at for?” asked Gus innocently. 

“What for!” roared Maloney angrily. “Be- 
cause nobody but nobody has a right to 
cause two false alarms in two days, Okay— 
now he didn’t turn them in, But his car 
caused them. 

“He says it's been smoking like that every 
morning when he starts it up, for nearly a 
week. Now this I want to see. So I threat- 
ened him with the regulations—didn’t say 
which ones because I'm not sure myself— 
if he starts that car before you and I get 
there.” 


chief di c 


For a time the 


if this makes you late opening 
portant,” he finally said, “Ca 
ularms, or ask the neighbors to ignore 
sort of thing. 
al don’t worry about the 


shop. n will be there by 


now. 


Maloney zoomed to the ci 
residential street. As he and Gus walked 
toward the house, a worried-looking, mid- 
dle-aged man came out. He wore a checked 
jacket and denims that hung loosely. 

This is Mr. Flynn,” said Maloney. “Gus 
Wilson’s our car expert, Mr. Flynn. Let's 
go look at yours.” 

“It smokes only when you start 
asked Gus as they walked to the ga 


b on a pleasant 


led nervously, “But it stops 
I've driven blocks. Then it be 
It in when I start home 
I so much 
He opened the garage door, revealing a 


Don’t start it until I say so,” requested 
Gus, opening the hood. 

For its age, the V-8 engine was fairly 
clean. There was no sign of oil leakage, 
no oil-burn stains on the exhaust manifolds. 
Noting that the car had dual exhausts, Gus 
wedged the heat-control valve in the ‘open 
or hot position, which would channel the 
exhaust from each cylinder bank to its own 
muffler 

He closed the hood, walked out of the 
garage to where he could observe both tail- 
pipes, and signaled to Flynn. The engine 
caught at once. 
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Immediately the rear of the car was en- 
gulfed in a huge cloud of blue-black smoke. 
Sounding the horn, Flynn backed cautiously 
out. When he stopped in the driveway, the 
engine was still belching smoke—all of it, 
Gus noted, from the right-hand tailpipe. 

“Can't blame those women for turing in 
those alarms,” grunted Maloney. “Some- 
body'd probably do it again if the car were 
in the garage.” 

He walked up to Flynn. “Okay, I've seen 
enough. You get this 
crate fixed or I'll slap a+ 
ticket on you. Think you 
can help, Gus?” 

Gus nodded. “If you 
want to run, Mal, I guess 
Mr. Flynn will give me a 
lift back to the Model 
Garage.” 

The chief nodded, 
strode back to his car. A 
raucous radio voice spoke 
briefly from it as it pulled 
away. 


“I don’t know what 
else to do,” began Flynn. 
“Can't afford a new car, 
or even a ring job, just 
now, That's what the 
id it needed.” 
id ‘what else,’” 
just what 
has been done, and why?” 

“The car had no pep. 
Compression was poor on 
three or four cylinders. 
The mechanic said I 
might try adding tune-up 
solvent to loosen carbon 
and free any stuck rings. I did, and the 
engine ran better. Then this smoking began. 
I was on the early shift last week, leaving 
before daylight, so nobody saw it. Monday 
I went on the late shift, and neighbors 
spotted the smoke. The car’s using way more 
oil than it did, too.” 

Gus freed the heat-riser valve, then 
looked at the oil on the dipstick. It was 
black with dirt. 

“Change your oil often?” 

“Mm-—not as often as I should, I guess,” 
returned Flynn, “But I only make short trips 
to work and back.” 

Gus grunted. Short trips are what over- 
work engine oil most. 

“I need some tools,” he said. “Suppose 
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or workmen. 
the expression, 


Where'd it come from? 


vo were considered a 
mark of nobility, and not al- 
lowed on the shoes of pea 


we drive to my shop. Things are handier.” 

They were halfway there when Flynn 
swung into a gas station. “Mind if we stop 
a minute? When I wasn’t sure I could use 
my car, I called a friend to ask for a lift 
to the plant. He's getting his oil changed 
here. I'll ask him to stop at your place just 
in case.” 


A short, round-faced man wearing work 
clothes and a sour expression was arguing 
with the gas-station at- 
tendant. Seeing Flynn, 
he rushed over. 

“Good thing you 
he burst out. 
“Looks like I'll be ask- 
ing you for a ride instead. 
This kid’s done some- 
thing to my car. I have 
to call a garage for a 
tow.” 

Flynn shook his head 
dolefully. “That's tough. 
Mr. Wilson here is a 
garageman, I'm on my 
way to his shop with my 
car now.” 

The short man bobbed 
his head. “My name's 
Sutton. That’s my Chevy 


on the lift. It’s got the 
283-cubic-inch engine. 
Lucky thing I stuck 


around and checked the 
oil-pressure light after he 
changed the oil. It won't 
go out.” 

The gas jockey, a lad 
just out of his teens, 
nodded glumly, “That's 
right, but I put back the drain plug and the 
new oil's right up to the dipstick mark. It 
ain’t my fault that light stays on. Maybe 
it’s shorted.” 

“There's no oil pressure. That could ruin 
my engine!” snapped Sutton. 

“How long did the crankcase drain?” 
Gus asked the attendant. 

“Well, there was a rush at the pumps 
just then. Maybe 15 minutes.” 

“So what?” demanded Sutton. “You will- 
ing to tow my car to your shop?” 

“If it's necessary,” retumed Gus. “Put 
a floor jack under the front of the car,” he 
told the boy, “and raise it about six inches.” 

While the puzzled attendant did so, Gus 
and the other two men walked over. Slowly 
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NORMAL COMBUSTION 


With AC Spark Plugs in the 
heat range specified for your 
car, combustion occurs at the 
top of the power stroke. 

This helps prevent power- 
robbing pre-ignition, lets your 
engine develop maximum 
power and economy. 


PRE-IGNITION 


Spark plugs in too high a 
heat range often overheat 
and ignite the fuel charge 
before the spark occurs, 
causing pre-ignition. Result can 
be serious power loss and 
even costly engine damage. 


full power by guarding against gas-wasting pre-ignition and \ 
possible engine damage. AC's Self-Cleaning Hot Tip is engi- ) v2 
neered to give you peak performance and economy. Ask for 


AC Fire-Ring Spark Plugs in the proper heat range help deliver ra 


AC Fire-Ring Spark Plugs specifically designed for your car. ae 


AC SPARK PLUG QB THE ELECTRONICS DIVISION OF GENERAL MOTORS 


the car lifted, to assume a nose-up slant. 

“Try the engine now,” said Gus. 

“But we did, three times,” protested 
Sutton. “What difference—oh, okay.” 

Reluctantly he got in and switched on 
the engine, which caught at once. 

“The light’s still on! Gotta stop . . 

Gus held his hand just as Sutton was 
about to shut off the engine. An instant 
later the indicator light went out. 

“Hey, it—how come?” spluttered the short 
man, “What did you do?” 

“On this 283-inch Chevy engine,” 
explained, 
pump, mal 
spins in air and can't lift oil. Raising the 
front end tilts the oil level back to the 
pump so it can pick up 
its prime again. No 
sweat.” 

“Not when you know,” 
murmured the gas jock- 

“I'm glad you turned 


Cus 


“So am I,” agreed Sut- 
“Tl go along to see 


ton, 
if Flynn needs that ride.” 


Stan had opened up 
and was at work when 
Gus and Flynn drove up 
to the Model Garage, fol- 
lowed by Sutton, Gus at 
once checked the plugs 
in the right cylinder bank 
of Flynn’s car. 

The first two plugs, 
though old, were fairly 
clean, The rear two were 
y oil-fouled. Gus cl 
them. Then, as Flynn and Sutton watched, 
he loosened the valve cover. 

Oil gushed out even before he raised it. 
The valve mechanism was thick with sludge. 
Wiping away what he could, Gus probed 
for the oil-drain holes in the head, ran a 
wire through them, and finished with a 
spurt of air. 

“The engine’s dirty from over-age oil and 
short runs,” Gus told Flynn as he replaced 
the valve cover. “The oil passages to the 
rocker arms were at least partly clogged, 
cutting down the oil supply. 
holes were plugged too. Then you added 
tune-up solvent to the engine i 
under pressure in the supply passages, it 
opened them. More oil came up. But there 
was no pressure to clean out the drain holes. 


water level 


point. 
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You can look into this barrel, 
but, it’s pretty dark and you 
can't quite tell whether the 
is below, just on, 
or slightly above the halfway 
Can you settle the prob- 
lem without any props? 
Answer on page 163 


“With more oil coming in but not much 
draining out, the valve chamber filled up 
above the top of the valve guides of the 
two rear cylinders. This didn’t show in 
driving. But overnight, oil would seep 
through the guides into the cylinders and 
exhaust manifold. By morning there was 
enough of it to lay a smoke screen when you 
started the engine.” 

“And when that bummed away the car 
quit smoking?” asked Flynn. 

“Sure, until it stood idle long enough for 
more oil to seep in,” said Gus, “It won't 
smoke now, but you should have the engine 
thoroughly ‘cleaned soon.” 

“If you can do it today, I'll leave the 
car now,” said Flynn, and when Gus agreed, 
turned to Sutton, “I'll 
take that ride to work 
now, 


A bright-red hardtop 


rolled into the Model 
Garage later that after- 
noon, 

“Where's that car 


wrecker who thinks he’s 
a mechanic?” demanded 
Maloney. 

Gus emerged from the 
office to grin at the red- 
faced fire chief, 

“Well, we've taken 
care of the false-alarm 
department,” he — said 
genially. “That's kept us 
pretty busy.” 

“Then I'm not going 
to get any more false 
alarms coming in from Eucalyptus Street?” 

“Guess not,” returned Gus. “There's 
Flynn’s car. It won't smoke up the neigh- 
borhood any more.” 

Maloney grunted. “Thanks for the assist, 
Gus. You may have saved the department 
some useless calls.” 

“Hey Chief,” called Stan from under- 
neath the grease rack. “Gus handled another 
false alarm at the Ace Service Station, too. 
All by himself.” 

“Oh, yeah?” asked Maloney suspiciously. 

“It was a different kind of fire,” remarked 


tan. 
“Uh-huh,” chuckled Gus. “It sure wasn’t 
your kind. Only thing to worry about there 
was a car owner who was burning up. And 
you know how we put it out? By pouring 
oil on it!” a 


Makes 
soldering 


iN 


‘Whollor: Dual Heat Soldering Gun 


There's no tool like a Weller Dual Heat Gun for quick, 
easy soldering and scores of household repairs. Pull 
the trigger—tip heats instantly and spotlight illuminates 
work. 2 trigger positions give you a choice of two tip, 
temperatures. You can switch instantly to the heat best 
Suited for the job. And by using high heat only when 
necessary, you prolong tip life. 


Tip is made of copper for superior heat transfer and 
premium-plated for rigidity and long life. Accessory tips 


are available for heat sealing, cutting and smoothing. 


Over 5 million Weller guns have been sold. They're used 
by professional servicemen and homecrafters the world 
over. All Weller guns are UL approved and guaranteed 
one year against defects in material and workmanship. 


Weller dual heat guns are available in many models 
with wattage ratings to suit your needs. They are also 
supplied in plastic case kits that include accessories, 


Assures noise-free connections. Enables you to do many appl: ing holes, sealing seams or jon- With cutting and smoothing tips 
Use low heat when soldering ance and electrical repair jobs ing metal parts, your Weller sun you can cut plastic tle, repair 
ear sensitive components, high yourself. Also useful for many will pay for itsell on scores af plastic toys, seal plastic bags, 
heat for chassis connections, different crafts and hobbies. repair jobs around your home. repair furniture dents, ete. 


WELLER ELECTRIC CORP., 601 STONE’S CROSSING ROAD, EASTON, PA. 
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Trouble-savers for those long, hot vacation drives: 


How to Keep Your 
Engine Cool 


Relieving your engine radia- 
tor of the job of cooling the 
itomatic-transmission oil is 
way of keeping your 
engine cooler, Trans-Cooler 
led in front of regular 
‘or (above) does this 
job. Unit cools transmission 
oil separately, bypassing en- 
gine’s radiator, Qil is routed 
into 66 inches of finned tub- 
ig. Diagram (right) traces 
oil line from transmission to 
cooler and back again 


By V. Lee Oertle 


INGINE overheating is more than just 
a summertime nuisance. It can 
damage internal parts and result in 

costly repairs. 

If you're like most vacation drivers you 
routinely overload your car’s cooling system 
by carrying along everything but the kitchen 
sink. Traffic jams and summer heat add to 
the problem. 

How can you prevent overheating? Here 
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are some tips, most of them involving me- 
chanical assistance to an overloaded cooling 
system. 

© Cool the radiator externally with a spray 
of water onto the core. One unit that does 
this is called Vapor-Kool. Cost: about $45. 

@ Try a thicker core. Extra-cooling ra- 
diators are available at car dealers. They 
boost the cooling capacity 10 to 25 percent. 
Cost: up to $100. 

@ Try a more efficient fan. Ford, for ex- 
ample, puts a four-blade fan on standard 


EXGINE 


Another way of keeping your engine 
cool is to spray the radiator with water 
evaporation does it. In photo above a 
water tank is attached to the bumper 
Water is pumped tc head (in 
man’s hand) through hose by 
a tiny clectrie pump. Both main tank 
as well as an abuillary (photo at £ 

can be installed in the trunk, Som 
motorists have done the same thing 
with homemade tanks pressurized with 
1 hand-operated pump bicycle 


pump will do the job 1 


sedans. But a seven-blade fan—it does the 
most good below 35 m.p.h., where you need 
it-is optionally available. Cost: only a 
few dollars. 

© Change the radiator pressure cap. In- 
creasing the pressure allows the engine 
coolant to reach a higher temperature be- 
fore boiling away. Make sure you stay with- 
in the car manufacturer's design limits. 
Cost: peanuts. 
@ A chemical coolant, such as Dowgard, 
0 raises the boiling point of the engine 


au Ween 


cooling system. Cost: again only peanuts. 

@ Increase the size of your radiator top- 
tank reservoir. Your local repair shop will 
install one of bigger capacity. Cost: de- 
pends, but it probably will nick you for 
less than $50. 

© Install a separate automatic-transmis- 
sion cooler. An automatic drive increases 
the heat load on your car’s cooling system. 
Cost: about § 

© Sometimes a faulty water pump is to 
blame for overheating. Backing off on the 
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Heavy-duty fan with six or seven blades offers 
a good way to increase the flow of air through 
the radiator—and thus dissipate heat faster. The 


spark advance will reduce the engine heat 

On the road. Good driving habits will 
help. While climbing a hill, for instance, 
shift to a lower gear to reduce the engine's 
labor. In traffic stops, throw your car out 
of gear and keep several hundred extra 
revs on your engine. 

Monitor the use of your air conditioner. 
If the engine temperature mounts, 


reduce cooling-system efficiency. Carry a 

brush along on your vacation to keep the 
radiator clean, You might try a chemical coolant 
with a higher boiling point than water. And 
be sure to tension that fan belt properly! 
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Bugs and other debris can clog the radiator fins 
and Hicten 
wir 


standard fan has three or four blades. A recom- 
mended addition: a fan shroud to increase the 
volume of air pulled through the radiator. 


the conditioner for a while. If you en- 
counter vapor lock, it often helps to halve 
apefruit or small melon and squash it 
n on the fuel pump. Evaporation of 
the juice cools the pump. 

Carrying two or three gallons of spare 
water puts you ahead of the game. Do not, 
of course, pour cool water into a hot r 
diator unless the engine is running. 1 


® 


A thicker radiator core makes a big difference 
in the amount of heat a cooling system can di 
sipate. These two radiators fit the same mod 
car but the one at right has 25 percent more 
capacity—more cooling fins per inch. It's expen- 
sive, but the best overheating preventive. 


EASY AND FUN TO MAKE 


Patio-Picnic Table 


Room Dividers 


Shadow Boxes 


with Reynolds Do-It-Yourself Aluminum 


Use just ordinary woodworking Is. Your 
local hardware or building supply dealer stocks 
the items you'll need plus simple, step-by-step, 
free plans booklets. If his supply is temporarily 
exhausted, send 10¢ in coin to ¢ handling 
and mailing costs along with the coupon on this 
page. We'll send you 3 booklets containing 
easy-to-follow plans for more than 27 fasci- 
nating projects, 


For a pastime you canenjoyinthe present andthe 
future . . . build and make home improvements 
with Reynolds Do-It-Yourself 


Aluminum. The first step is an 
easy one .. . just fill in and mail 
‘the coupon on the right. 


1 
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| 
| 
| 
1 
| 
| 
| 
| 
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1 
L 


DO-T't-YOU 
P.O. Box 60 
‘mond 


end me copie 
= bookle 


F PLANS 


Virgi 


State___ 


Watch The Dick Powell REYNOLDS ALUMINUM THEATRE, 
Tuesdays, NBC-TV. 
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Short Cuts | rrow 
and Tips | reavers 


Make your own pocket-size 
fish-landing net 

A fish-landing net often 
tangles with branches along a 
wooded stream. Here's one 
that doesn’t because you can 
tuck it away in the pocket of 
a fishing vest. It consists of 
a replacement net lashed to 
two 6” embroidery hoops 
with nylon line. It lacks a 
handle, but this is no handi- 
cap in handling a trout.— 
Don Shiner, Sun Diego. 


Adjustable tip for a table leg 

Here's how I made an adjustable leg for 
my dining table. After drilling the holes 
into the leg as shown, I drove a ¥”-20 Tee- 
nut into the entrance of the 5/16” hole. A 
plastic tubular-leg tip was forced on the 
head of a 1%”-long K-20 roundhead bolt 
and the latter turned into the leg—L. E. 
Verdon, Kalamazoo, Mich. 
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Bone catcher protects mower blade 

‘A mower blade suffers badly when you 
run into a bone left on the lawn by a dog. 
To protect mine, I bolted a section of an 
old leaf rake to the mower front, shortening 
the tips and turning them up slightly. ‘The 
contraption saves me a half-hour searching 
for bones (and stones, too) before I mow.— 
F. E. Palmore, Oklahoma City, Okla. 


Sash markers for wiring circuits 

Electrical experimenters can quickly 
identify circuits and make connections with 
this handy means of identification. Storm- 
sash number pins cost only a few cents for 
a card of 25 at the dime or hardware store 
and are ideal for the purpose. The metal 
pins can be driven easily into wood.— 
Robert Micals, Freehold, N.J. 


This book 


makes every job 


as easy as 


4-2-3 


— because 1-2-3 is exactly 


how you do i 


VERY auto repair or adjust- 
ment in this giant, picture- 
packed guide is broken 

down for you into simple, num- 

bored steps. And every step is 
illustrated with action-type 
photos or drawings that let you 
see how it's done. Complete, 
illustrated headlight-to-tail-light 
repair instructions. GLENN'S. 
shows you how to disassemble 


any part of the car... inspect it 
«clean it...repair it,..put it back 
together...and reinstall it on 
the car. 

(IMPORTANT FEATURE: You 
learn how to service the part 
without removing it, when possi- 
ble. Time-saving bench adjust- 
ments and on-the-car repair 
procedures are printed in bold 
type to help you locate them 
instantly.) 

There are thow 
photos of me 
detailed di 
views. You 
about what to do next... whe 
any nut, bolt, or washer belong 


FIND the trouble 

PRONTO! 
A big section of Quick Guide 
‘Trouble Finder Charts leads you 
straight to what's really wrong. 
with no fumbling or guessing— 
and no time or money wasted on 

unnecessary repairs! 
GLENN'S manual also contains 
the largest collection of worn- 


chute 
tome 


Neo other single manual 
brings you so much! 


parts pictures ever assembled— 
which shows you how to recog- 


jal bearings 
ial parts, 


sion in v 


A mechanics’ standby for 
years...and perfect 
for beginners 
If you are a profes 

nic, you will find a wei 


FIX THESE CARS 


ih of 


Buick Hudson 
Cadillac Imperial I phage ge! 
Checker car 3 
Ghevrolet tancola ia 

Ghevy TI Mercury 3 

Chrysler Nash TD Otherwise. 1 
Comet Oldsmobite | 

Corvair Plymouth” Name 
Desoto Pontiac 

Dodge” Rambler [Adare 
Edsel Stadeboher 

Fairlane Tempest city 
Falcon Thunderbird § 

Ford 


Please send Gunn's New Avro Rerun Maxvat for 
Shiv FREE examination’ 


‘vise. Twill return the 


SAVE. Enclose 4 
LSS ee 


1963 EDITION 
COVERS EVERY 
U.S. MAKE 
INCLUDING THE 
NEW COMPACTS! 


information you can't get any= 

all the specifications 

und other data you need to hane 
any job on any car 


But even if you have never 
fixed a car before, this book will 
nuke it easier than you ever 
thought possible...climinate 
irprises...give you the equivae 
jent of years of experience! 
Seven-day FREE trial 
We are so sure that GLENN'S 
NEW AUTO REPAIR MANUAL 
is the handicst, most helpful 


ide to auto repair in existence 
t we will gladly let you try it 
for 7 days FREE. Then you can 
either return the book and owe 
hing, or pay the $9.95 price 


(pluspostage) ineasy installments, 
Write . Dept. PS-73, 
Locust St., Phila. 6, Pa. Where- 


ever books are sold, or use con 
venient coupon, 


————"SEND NO MONEY-————4 
SwLTON COMPANY. Deg, PB-72 


agetphia 6, Pa. 


Well then ‘remit $4.00 
finda 


Tone. 
‘now and publisher pays 


Ol’ Man River Meets His Match 


{Co 
mouth. But having only two, Mathews had 
tied a clothesrope to the throttle—his third 
hand. Every time he pulled the throttle, 
the rope pulled the “lift” lever for him. 

He drew back on the throttle. The rope 
tugged at the “lift.” Suddenly there was 
another explosion in the river—in reverse— 
as the bucket jumped clean out of the 
water, streaming. A fast pull on the lift 
cable sent it soaring, and the crane flung 
it straight at the D-6 dozers, 

We learned that the gurmouth (there’s 
only one other in the world) had never 
hit a tractor, and once—so sensitive is the 
control—had even saved a fe. On 
that day, a D-6 began sliding toward de- 
struction in the river just as the big gar- 
mouth bucket began its flight toward shore. 
In a wink, the operator spun the power 
room around, re-aimed the garmouth and 
fired it into the path of the falling D-6. The 
D-6 rammed the bucket, stopped skidding, 
and was saved. 

Hour after hour, the garmouth chewed 
out the torn spots, smoothing them. The 
river bottom and bank now were ready to 
receive their “rug.” Another crew made 
ready for the gangster. 


The gangster 

This is another monster barge. It was 
hard at work at the hole in the bank near 
Baton Rouge. When we saw it through the 
spray-battered windshield of an Army boat 
it looked like a World War I battleship 
topped with massive steel superstructures. 

Then we saw that these were actually 
three bridge cranes, or gantries, from which 
its nickname comes. (To some of the 200 


hands who work this fleet, “gantries” 
sounds like “gangsters.”) 
As we came closer, a whistle blew, the 


gangster moved closer to shore, and bed- 
lam suddenly broke loose. This strange 
floating factory went madly to work weav- 
ing a curious concrete rug. 

The rug was to be woven on a wide deck 
under hot sun. It would be made of patches 
of concrete slab previously fabricated in a 
plant 100 miles upriver. These patches, 25 
feet long and 4 feet wide, were coming 
downriver day and night, thousands at a 
time, on an endless fleet of barges—to feed 
the gangster’s great loom. Each consisted 
of 35 slabs tied together with built-in 
copper-clad wires. 
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wed from page 53] 


A bargeload of patches was coming as 
we arrived. A towboat rammed it hard, with 
a thundering blow, against the gangster, 
and almost instantly the three big electric- 


powered gantry cranes swung into action. 
From each, a set of claws plunged down, 
snatched a patch, lifted it, and hurled it 
over to the big deck. Each patch weighed 


3,300 pounds, and to keep the gantries bal- 
anced, 3,300-pound counterweights roared 
back and forth in an awful clatter. Down 
in the power room below decks, the sudden 
“draw” on the diesel generators was terrific. 

On deck, the concrete patches were thun- 
dering down from the gantries, one every 
10 seconds. As each landed, a crew of 
“weavers” swarmed over it-men equipped 
with wire-tying tools four feet long. The 
tools bit into the ends of built 
twisted them, and tied each patch 
growing carpet. Then the men ducked back 
—and the next patch hurtled down. 

In 10 minutes a section of carpet 140 
feet long and 25 feet wide had been woven, 


The rolly-go 

It's one thing to weave a concrete carpet, 
and another to lay it. First, all that weight, 
perhaps 150 tons, must be pulled up the 

ink. ome places 30 feet—the way you 
pull a sheet up under your chin at night. 
This must be done without breaking it. 
But even before that comes another tricky 
job; “handing” the carpet across the water 
to the shore. 

We looked up the riverbank and saw a 
monster creeping down toward the rug- 
making barge, like a prehistoric amphibi 
This was the rolly-go—technically the 
world’s largest _spreader-bar. Cautiously 
lowered on cables by three big dozers, 
moving on 28 earth-mover tires, it rolled 
down the bank, then “walked” right out 
over the water, floating on its tires. 

Weirdly, it came out to the barge. Crews 
tied the carpet to this floating newcomer 
in 36 places. Then a whistle blew; the D-8s 
thrust their blades deep into the bank for 
footing and slowly winched the rolly-go 
shoreward. 

Behind it, a foot at a time, came the 
great fabric of concrete. Cables cried and 
twanged. Motors thundered, and at last, 
the carpet was up the bank and tied to 
anchors. While deck crews swiftly wove 


new lengths of carpet, the rug-making 


Or Man River Meets His Match 
barge began to back away from land. It 
moved foot by foot, weaving as it went. 
Three hours later it was 500 feet out in 
the river, still holding up the carpet. 

Suddenly, all the crews ran from the 
work deck. A signal was given. All along 
the deck mechanical wire cutters flashed, 
severing 36 steel cables at once. There was 
a loud twanging, and the carpet, cut loose, 
settled far into the depths. 

The gangster and its weavers now 
moved upstream to lay another strip—and 
the “blacktopper” moved in. 


The blacktopper 
This was a floating asphalt plant big 
enough to supply a city, It turned out 
blacktop as fast as a 1%-ton bucket could 
gobble sand from supply barges. It cooked 
the mix, then shoved it up the levee hot, to 
be quickly spread in a five-inch layer. 
The concrete carpet had anchored the 
river in its bed—and this blacktop pave- 
ment in turn would shield the concrete and 
keep it there when the rising water began 
to flood. It covered the concrete and went 
clear on up to the top of the levee itself, 
to protect the whole great wall of earth. 
Now there were no more spots” 
to cause Ol’ Man River to scratch, And 
barring some Noah's Ark flood, Baton 
Rouge and Lake Providence were safe. 
To some old-timers, the Mississippi was 
beginning to look more like a well-run 
highway than a river, But to those anxious 
Engineers, it was also beginning to look 
less like a nightmare. 
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Just tilt the barrel, It’s a symmetrical shape, 
so if it’s exactly half full, the water will reach 
the lip of the barrel at the same time it touches 
the bottom. If it's more than half full, the 
water will still touch the side of the barrel 
above the bottom. If it’s less than half full, 
some of the base will show above the water. 


OUTGRIPS 


"EM 
ALL... 


Easy does it on every gripping job with 
a Channellock Plier in your hands. 
Powerful parallel-jaw grip . . . tremen- 


dous leverage .. . patented, smooth- 
working, can’t-slip adjustments. Your 
choice of five jaw capacities: 2, 7, 
1%, 2 and 2% inches. Be sure it’s a 
genuine Channellock. Look for the 
trademark on the handle. Write for 
catalog showing complete line of pliers. 
Made Only By Champion DeArment 
Tool Company, Meadville, Penna. 


‘The Race for the 


Bottom of the Sea 


{Continued from paxe 40} 


usual cause of the bends,” Dr. Lambertsen 
said. More important is that air can come 
out of solution in any of the body fluids, 
forming bubbles in the tissues, where there 
is no easy way out, Bubbles lodged in the 
joints and other constrictions cause the in- 
tense pain of the bends. If they form at 
critical spots in the nervous system, paraly- 
sis or instant death may occur. 

To prevent the bends, a diver must come 
up slowly enough to allow the gases to go 
out of solution gradually and be eliminated 
by the body. With proper decompression, 
an experienced diver can work easily down 
to about 150 feet. But the length of time 
he can stay at depth becomes shorter the 
deeper he goes, due to other problems. 

“Remember,” said Dr. Lambertsen, “as 
you go deeper, increasing the pressure of 
the air, you increase the amounts of both 
oxygen and nitrogen you're breathing. At 
165 feet, for example, you're taking in six 
times as much oxygen and six times as 
much nitrogen as at the surface.” 

The increased concentration of oxygen 
becomes poisonous below about 60 feet, if 
the diver is down too long. The most im- 
portant effect is that excess oxygen inhibits 
enzymes that control electrical processes in 
the nervous system. Increased, erratic elec- 
trical activity in the b luces._con- 
vulsions and unconsciousness. 

Going down—and out. At about 165 feet 
(for most divers), the nitrogen concentra- 
tion in the body becomes dangerous, Nitro- 
gen narcosis sets in—the dread “rapture of 
the deep.” The diver becomes irrational, 
then pusses out. Experienced divers have 
learned to control this reaction somewhat, 
and may be able to go as deep as 300 feet— 
but can stay only a few minutes. 

Nitrogen narcosis appears to be related 
to the action of ether and other anesthetics 
that are inhaled, but the biological mech- 
anism is still unexplained. The narcotic 
Properties of gases vary, however, so it’s 
possible to substitute a less-narcotic gas for 
nitrogen in a diver’s breathing supply (ni- 
trogen has no known funetion in breathing) . 
Hydrogen would probably work well—it has 
been used with some success in a “bounce 
dive” to 600 feet—but its mixture with oxy- 
gen is highly explosive. Helium appears to 

the best choice. No narcotic properties 
have been detected, and it also may make 
possible reduced decompression times. 
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Helium seems to take care of nitrogen 
narcosis, but oxygen poisoning has to be 
tackled in another way, Dr. Bornmann told 
me. “We think that the amount of oxygen 
supplied to the diver should be kept close 
to the amount he would normally receive 
on the surface. That means that the per- 
centage of oxygen must be reduced as the 
total pressure increases.” 

If the pressure is double that at the sur- 
face, for example, and the amount of oxygen 
is reduced to 10 percent (instead of the 
normal 21 percent), the quantity of oxygen 
available to the body becomes roughly the 
same as at sea level. At four times the sur- 
face pressure, only five percent of oxygen 
is necessary. At 400 feet, Dr. Bornmann 
said, the theoretical percentage of oxygen 
is only 1.6 percent, and at 1,000 feet it is 
about 0.67 percent. 

In Ed Link’s diving experiments last 
summer, the helium-oxygen mixture was 
supplied to the diver in the submerged 
chamber from gas-mixing equipment aboard 
the Sea Diver. On deck were Dr. Born- 
mann and Link’s chief engineer, Dan Eden, 
watching an oxygen analyzer hooked up to 
the breathing supply, and regulating the 
percentage of oxygen by hand. To conserve 
expensive helium, the breathing atmosphere 
from the chamber was recirculated through 
the gas-mixing equipment. Carbon dioxide 
was removed by passing the gas mixture 
through tumbling cans of lithium hydroxide, 

Mixing their own. In the underwater tent 
to be lowered into the Atlantic off Bermuda 
this fall, the same sort of system will be 
used. But the underwater structure won't 
be dependent on hoses reaching down from 
the surface. Helium and oxygen cylinders 
will be strapped to the base of the tent, 
and the gas-mixing equipment will be 
housed inside the base, to be monitored 
from inside the inflated tent. 

Link plans to start diving off Bermuda, 
then move to the Caribbean when the 
weather becomes unfavorable, He'll take 
part in initial dives, but his doctors won't 
allow him to go on the deepest dives, even 
though he’s in exceptional shape for his 
age. All equipment will be checked out 
thoroughly, and his divers will start by liv- 
ing at 200 feet, taking up where last sum- 
mer’s experiments left off. 

Then the base camp will be moved to 
400 feet, to 600 feet—his target depth for 


The Race for the Bottom of the Sea 
this series of dives—and, if all goes well, 


even lower. Link will also continue his ani- | 


mal experiments, using a chamber aboard 
ship to simulate depths to 1,500 feet. 

There are still important problems to be 
solved. One is how to keep warm at great 
depths, where the temperature is always 
close to freezing. Link has designed an 
electrically heated suit to keep his divers 
warm in the water, and they will be warmed 
by heaters and electric blankets inside the 
inflated house and the small chamber: 

Undersea talk. Another problem is com- 
munication between the base camp and the 
surface, and between divers living in the 
underwater tent. Some voice distortion oc- 
curs in compressed air, but the helium of 
the deep-diving breathing mixture makes it 
much worse, for reasons no one clearly 
understands 

Link thinks his divers may learn how to 
control the distortion and speak intelligibly. 
Another idea is to try an electric vibrator, 
the kind used by people who have lost their 
vocal cords, to supply an undistorted voice 
frequency, Engineers at General Precision 
are also working on electronic methods of 
unscrambling the distorted sounds and put- 
ting them back together in intelligible 
fashion. 

When I last saw Ed Link, he was on his 
way to England, where he had been invited 
to talk on his diving program before the 
Scientific Committee of Parliament. He 
then went to Monaco, where the Sea Diver 
was overhauled this winter, to supervise the 
installation of new shipboard equipment. 
When this article appears in print he will 
probably be on the high seas, on the way 
back to the U.S. to get his new diving 
equipment read 

He said he had not yet picked his new 
crew of divers, but that Robert Stenuit, the 
man who lived at 200 feet last summer, will 
undoubtedly be in the group. 

Stenuit may be the first man to accom- 
pany the underwater tent down to 400 feet. 
inflate its rubberized nylon envelope, and 
step inside for a sandwich. Other men will 
then travel down in the elevator to join him 
in a camping trip on the bottom of the 
ocean, 

Link was cautious about predicting that 
his divers would go below 600 feet this 
year, “Maybe Keller discovered something- 
maybe helium won't take us to 1,000 fee! 
he said. an 
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3-in-1 Test Meter for Your Car 
[Continued from paze 126] 


AC line cord into the wall. Tur on the 
power (SW2) and set selector SW1 to 
Tach, The first adjustment (R11) will trig- 
ger the tach circuit into operation. Rotate 
it fully clockwise for the moment. 

Next, adjust R8 for the number of cyl- 
inders: set needle to 1,200 r.p.m. for sixes; 
1,800 for fours; 900 for eights. (Only the 
number of cylinders influences the calibra- 
tion—the car battery may be either 6 or 12 
volts.) Now go back to R11. If it is turned 
down, it will cause the meter to drop sud- 
denly to zero. The final setting of R11 is 
not critical and should be left at a point 
about midway between full clockwise and 
the position that causes the meter pin to 
drop to zero. 

Using the tach. On with negative 
ground, clip the black probe to ground and 
the red probe to the terminal on the side 
of the distributor (the one with a thin wire 
to the ignition coil). If the positive battery 
terminal is grounded, reverse the probes. 

With the car engine idling. you should 
read about 400 to 500 r.p.m, (the first small 
meter division is 500; 1 is 1,000, etc.). 

Dwell meter. Set up the dwell meter by 
turning on the power switch and clipping 
red and black probes together. With SW1 
in Dwell position, adjust the front-panel 
knob (D) so the meter pointer is directly 
over the 6 mark (full scale). This is done 
each time the dwell meter is used. The 
probes are then conected to the car ex- 
actly as for the tach, 

With the engine idling, there will be a 
meter reading that is readily converted to 
degrees of dwell angle. Take a six-cylinder 
car, for example, with the needle pointing 
to number 3 on the scale, Consult the chart 
and you find that cylinder car calls for 


answer is directly in dwell angle: 
case, 30 degrees. Four-cylinder cars re- 
quire that the meter indication be multi- 
plied by 15. For eight cylinders, you can 
either multiply by 74 or work out the read- 
ing for a four-cylinder car, then divide the 
answer by two. 

Tume-up information for your car gives 
the recommended dwell setting in degrees. 
In general, approximate dwell angles are: 
four cylinders, 40 degrees; six cylinders, 32 
degrees; and eight cylinders, 28 degrees. 

Using the dwell meter reveals much valu- 
able service information. Most important 
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is accurate adjustment of points, even when 
they aren’t in perfect condition. With the 
distributor cap removed, crank the starter 
for a few seconds. If the dwell-angle read- 
ing is too low, points are too wide. A high 
dwell reading means the point gap is too 
malt It is also possible to adjust the points 
watching the meter, Pull off the 
distributor rotor and adjust for the exact 
degree reading while the engine is cranked 
by the the starter for a few seconds. Once the 
correct setting is found, it can be checked 
occasionally while the engine is idling. 
The dwell reading should remain con- 
stant, within two or three degrees, up to 
about 2,000 r.p.m. Erratic operation usually 
indicates trouble, such as a worn breaker- 
plate bushing or distributor shaft. Cases of 
point bounce. or “floating,” do show up on 
the meter, but are easier to detect with the 
tach. Slowly rev up the engine and watch 
the meter for a steady rise in r.p.m. If the 
needle falters and starts to drop, although 
the engine sounds as if it’s speeding up, 
spring tension on the points is low, 
Checking continuity. Before using this 
section of the instrument, switch the selec- 
tor to the last position. With the power on 
and the probes apart, adjust the C knob 
on the front panel for a full-scale reading 
(on 6). The tester may now be used as an 
ohmmeter. If the probes are placed across 
a short circuit, the needle will drop to O, 
indicating zero ohms. An open circuit will 
read 6, or infinite resistance. Although the 
meter is not intended to give precise re- 
sistance indications, these are the approxi- 
mate values for converting meter readings: 


0 — 0 ohms 3 — 180 ohms 

0.5-10 ohms 4 — 400 ohms 

ohms 5 _— 1,000 ohms 

ohms 5.5— 2.200 ohms 

—50 ohms 5.8-10,000 ohms 
35-80 ohms 6 —infinity 


Finally, be sure to tum off the power 
switch whenever the instrument is not in 
use. The mercury batteries hold their volt- 
age over a long period, but they will taper 
off slightly in time and affect tach calibra- 
tion, It's a good idea to check accuracy 
periodically with the house-current cali- 
brator. An approximate indication of battery 
condition i is given by Dwell and Continuity 
positions of the selector switch, When it 
is impossible to adjust the meter to full 
scale, replace the batteries. on 


Ambassador: Rambler's Hot One 
[Continued from page 92] 
with Twin Stick (three-speed manual and 
overdrive) would have been even hotter— 
especially in standing-start acceleration, 
where the lower rear-end gearing (3.54 or 
4,10 instead of 3.15 to 1) would pay off. 

The Flash-O-Matic shifts smoothly and 
positively, Under full throttle the one-two 
and two-three shift points fall at about 50 
and 65 m.p.h, I tried shifting manually, 
starting in low and running it up to 53 
to 55 m.p.h. before shifting into D-1, but 
was unable to better the 0-60 and 40-60 
times. I improved my 50-70 figure by only 
half a second by starting in D-1 and shift- 
ing into low as soon as the transmission 
went into second, thereby preventing a 
shift into third. 

Handling is fair. There’s pronounced un- 
dersteer resulting from the front-end weight 
bias, so the car must be cornered con- 
servatively, But there's little danger of 
overdriving the suspension, since lean and 
tire noise warn the driver well before the 
breakaway point is reached. The power 
steering gives good road feel, but at five 
turns lock-to-lock is needlessly slow. 

The firm coil springs give a good ride 
on most road surfaces, but on really bad 
ruts a need for firmer shocks is evident. 
But then, Rambler does offer several heay 
duty suspension combinations, The pac 
age consisting of stiffer springs and shocks 
all around costs $5.05. It’s a good invest- 
ment in better handling and ride control. 

The brakes are excellent. They take lots 
of abuse before they show any signs of un- 
happiness, and recovery from fade is 

Wind noise is absent whether w 
are up or down. No body rattles, either. 
Visibility is good. Parallel-acti 
cover lots of area. The trunk is roomy. 

So if you want a practical, reliable set 
of wheels with power to spare, try Ram- 
bler’s big bat for size. an 


About Monsters 


Several exciting fact-and-fiction creatures 
<the Komodo Dragon, the Abominable 
Snowman, the Loch Ness Monster—have 


been reported in Popular Science by writer | 


Gardner Soule. Now he has added to his 
collection and come up with a fascinating 
new book: The Maybe Monsters. ($3.50) 
G. P, Putnam's Sons, NYC. 
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What 
Ce 


Now turn the decoder switch from TV to 
PV. A buzzer sounds. You're hearing the 
decoder’s “conscience” at work. It’s so hon- 
est that it won't bill you until it knows 
everything is working: It is checking out 
its own circuits. 

If anything is wrong-if, for example, 
you've dialed the wrong code—the buzzing 
turns to a chattering that means 
again.” But if everything is in order, the 
buzzer goes for 15 seconds, When it stops, 
another sound comes on—a clack! A sole- 
noid has yanked a lever—and your bill has 
been printed. 

Suddenly the video and audio signals 
come clear, and you are watching and hear- 
ing “Conquest of Space.” 

The pay part. Once a month the post- 
man brings you a partial bill. It looks like 

is: 

Decoder rental .. $3.25 
Program charges . _ 
Total .... 

You have to fill in the cost of the shows 
you saw and the total. The program 
charges are printed on the bill that is still 
concealed in your set. Here’s how you get 
that bill: 

‘The partial bill brings you a special code 
number that will unlock the billing com- 
partment in your decoder. Let's say the 
code is 244J. You dial 244] on the decoder 
and push ‘the billing button. A small 
drawer door falls open—but only part way. 
The engineers want you to pull it the 
rest of the way. As you do this, you hear 


DRAWER 
‘OPEN 


a snipping sound: A small slicer bar has 
cut the bill. 
it looks like this: 


ae m pall it out. Let's say 

These charges total 
$5.50. You write this 
into the bill you re- 
mail. Your 
arge is $8.’ 
(Since your bill is 
over $8, you're en- 
titled to a $2 rebate 
on next month's bill. 
Over $10, the rebate 
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link of Pay TV? 
Coasmned fom note 18 


is $3—an inducement to see more pay TV.) 

Suppose you and the station disagree on 
how many shows you've seen. The security 
tape is edged with a sound track on which 
a tone has been prerecorded. Every time 
you see a show, a small erase head wipes 
a blank in this tone. Once a year the tape 
is removed. In case of dispute, it can be 
run through a read-out machine. 

I asked chief engineer Hal Schumacher 
whether some wag couldn't figure out the 
and see shows free. 

“Only an Einstein—and he'd have a hard 
time,” he said. “You see, our printed pro- 
grams, giving the codes, are only mailed 
out once a week, and there’s a different 
circuit for every show.” 

ther systems. The Zenith system is only 
one of several now in use or soon to be in 
use. It comes entirely through the air, like 
any ordinary TV. The Toronto suburban 
system, which serves 5,800 homes, is Para- 
mount'’s Telemeter, which operates entirely 
by closed circuit, There’s no decoder; you 
simply stuff coins of any denomination into 
a box. (This is the system that Teleglobe 
plans to give New York City.) 

Denver's Teleglobe system starts full- 
scale next month, Video is sent unscram- 
bled through the air. Anyone can see it. 
But audio goes by a separate wire to a 
special loudspeaker in your home. You're 
billed once a month, 

I found that some people in Hartford 
think pay TV is “great,” most are at least 
satisfied, and some grumble impatiently for 
better shows. To RKO vice-president Jim 
O'Connor, even the grumbling is good. 

“They're not grumbling about pay TV, 
he says. “They're just grumbling because 
we can't yet feed them all the top-notch 
shows they want to pay for.” 

These shows will come. Pay TV may or 
may not be for the masses. (Some experts 
think it will be.) But it will at least be 
for several million who are selective and 
want special features on travel, auto racing, 
science, exploration, music, boats—features 
free TV can’t afford. 

“We figure that some day soon at least 
3,500,000 viewers may pay to see a single 
good show,” says an official of another pay- 
TV company. “That's a one-night box-office 
take of $3,500,000. Can't you see the kind 
of shows all that money is going to make 
possible?” an 


propeller is transmitted by a chain drive, 
with a 12-tooth sprocket on the engine 
clutch housing, and 6-tooth sprocket on the 
propeller. A yank of the cord and the little 
‘West Bend engine (A-20-L) roars into life. 

It’s a long, awkward step into the cock- 
pit, and since the plastic cloth is easily 
ruptured, it’s something of a problem. Cock. 
pit space is a snug fit. My feet were sur- | 
rounded by cables leading off in several 
directions. I hit the thottle lever and the 
engine revved up. Almost immediately, the 
Dart was airborne. 

As luck would have it, the day was 
windy, Anyone familiar with air cars knows 
that a strong wind is a big problem. 

Under way, the Dart feels like a giant 
marshmallow bobbing about on a trampo- | 


line, It's a soft, undulating, wavelike ac- 
tion. There are three controls: the four- 
way stick, which controls rear and side 


vents, and thus forward motion and turn- 
ing; the two floor pedals, which control the 
big turning rudder; the push-pull throttle, 
dash-mounted. Operationally, the Dart is 
simple. Air is sucked in, trapped under the 
plastic-cloth-covered framework at enough | 
pressure to provide the necessary hovering 
height, The pressure equalizes under the | 
tentlike skin and discharges a' under the | 
frame, The vehicle hovers in a near-hori- 
zontal position unless the wind is blowing. 
When hovering height is reached, the rear 
vent doors are opened (with the joy stick), 
allowing air to escape in a jet exhaust that 
propels the car ahead. 

Power-to-weight ratio would seem so low 
as to be ineffectual. The Dart weighs about 
100 pounds, Lift capacity is about 300 
pounds, including passenger and vehicle 
weight, with a 10-hp. engine. Dobson rec 
ommends a 15-hp. engine to provide great- | 
er lift and more speed. 

To stop the air car, you pull back on the 
throttle; it settles quickly to ground. Push 
the stick to the right, it goes right; to the 
left, it goes left. It'll do anything but fly 
backwards. With buoyancy chambers, it 
should be as safe on water as on land. It 
will cross calm water with waves no higher | 
than two or three inches. 

The Air Dart can be built from Dob- 
son’s $2 plans by anyone familiar with 
small tools for between $250 and $350 says 
the parent company, Aircars Inc., 3518 
Cahuenga Blvd., Los Angeles 28. | i 
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Dr. von Braun: Travel to the Stars 


(Continued from pose 63} 


of the speed of light. The frequency of the 
sun’s peak radiation output now passes the 
border of the visible spectrum and moves 
into the infrared. As a result, the sun dims 
rapidly, and soon becomes invisible. One 
month later, the destination star likewise be- 
comes invisible—the peak of its radiation in- 
tensity has shifted into the ultraviolet. 

As our velocity keeps increasing, two 
circular dark spots are formed around the 
destination star and the sun, and keep 
growing in diameter. Between these blind 
“bow and stern spots,” the stars of the 
firmament appear as a multicolored array 
of concentric circles, like a huge rainbow: 

Near the black bow spot, the stars look 
vine Further aft, they are blue and green. 
am, they shine in their original yellow- 
ih hue. Still farther aft, they look orange, 
and the dark stern spot is surrounded by a 
ring of red stars. 

Due to “relativistic” effects, the dark 
bow spot grows only to an opening angle 
of 43 degrees. After we exceed 74 percent 
of the speed of light (11 months after de- 
parture), it begins to contract again. But 
the stern spot around the sun continues to 
grow steadily. Hence, as our traveling 
speed approaches the speed of light, the 
visible portion of the firmament will be- 
come compressed into an _ever-narrowing 
rainbow around the invisible target star. 

The opening angle of the yellow ring, in 
this rainbow, is a perfect yardstick for the 
ratio between our traveling speed and the 
speed of light. In analogy to the well- 
known Mach Number (ratio of flight speed 
to speed of sound), this ratio is sometimes 
called the Einstein Number. 

In 6.6 years from the time of departure, 
our speeding photon rocket hits Einstein 
Number .999998, and we are at the half- 
way point of our journey, However, on try- 
ing to measure the remaining distance to 
our destination star (now emitting pre- 
dominantly X rays), we find it only about 
a light-year away! In fact, without further 
power pplication, we would pass it a year 
later—7.6 years’ “dilated ship's time” after 
departure—if we were to refrain from slow- 
ing down for our forthcoming vi 

But in order to visit one of the star's 
planets, we have to tum our ship around 
and use our photonic rocket thrust for 
braking. Of course our slowing down means 
that we'll reach our target, not in another 
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year, but much later. Only after another 
6.6 years—13.2 years after departure—will 
we near our target, at a relative approach 

close to zero. During the second 
6.6 years—that is, during the retardation 
maneuver —all those celestial “rainbow” 
phenomena of the acceleration period will 
take place in reverse. Upon arrival, the 
firmament will look like its old self again. 

If we had a telescope powerful enough 
to observe events on earth from our new 
vantage point, we would find our home 
planet very much as it was when we left it. 
1 1,000 light-years away, we are 
actually watching events that happened on 
earth 1,000 years ago. (This is the non- 
dilated time that has elapsed on earth since 
we left.) The amazing thing is that, due 
to the time dilation aboard our speeding 
rocket, we have aged only 13.2 years dur- 
ing our outbound voyage. 

Eerie as this may sound, it is all in per- 
fect harmony with modem ideas of the 
laws of space and time. (Men today have 
accepting the concept 
ic time that our ancestors had in 
seeing how people “down under” in Aus- 
tralia could walk head down without drop- 
ping off the globe. But that is because our 
experience does not include very great dis- 
tances and extremely high speeds.) 

While the insights of modern physics per- 
mit us to dissect the anatomy of interstellar 
flight, we must forego rash conclusions that 
any such flights are imminent, or feasible. 
We cannot yet even define an adequate 
power source. If we had it, many problems 
of us it would be beyond us. Other ob- 
stacles may be even more formidable. For 
instance, what would happen to an inter- 
stellar rocket hit even a small meteor- 
oid, if the collision were at nearly the speed 
of light? 

In summary, with our present knowledge, 
we can respond to the challenge of stellar 
space flight solely with intellectual concepts 
and purely hypothetical analysis. Hardware 
solutions are still entirely beyond our reach 
and far, far away. 


Dr. von Braun will consider answering ques- 
tions from readers of Porvtar Sctexce in the 
ine, but he cannot undertake to answer 
each one by mail. Letters to him should be 
idressed in care of Porcian Science, 388 
Lexington Ave., New York 17, N. ¥. 


A Yard Cart You Can Push or Tow 

[Continued from page 97] 
muslin bag. With this bag extension in 
place, you can haul a whole yardful of 
leaves in one load. To dump them, you 
simply tip the frame over the side; the bag 
comes free. The bag has a sewn-in bottom 
so that every last leaf comes out with it 
and there's no mess, 

The best part: low cost. You can assemble 
all the parts for the cart for less than $25. 
The wheels shown here are a husky 12”- 
by-3” type that Sears, Roebuck sells for 
apiece (Catalogue No. 9A8761). 
e a good buy. If you use different 
wheels, be sure to measure them before 
cutting the axle, as the hub width may vary 

The sides, bottom, and handles of the 
cart are all %” plywood. You can cut them 
from one 4’-by-5’ sheet. Interivt-grade 
plywood will do fine if the cart is well 
enameled and stored indoors. 

A lining of galvanized sheet metal on 
the inside of the bottom and sloping front 
will add protection against wear if you 
haul heavy stones. This can be tacked down 
with short roofing nails. 

Sturdy bottom. The cart’s underside is 
beefed up with a frame of oak cleats. Si 
the pivot poi ‘al for proper balan 
locate the axle carefully. It goes exactly 
16” from the rear end of the cart. It’s held 
in place by four eyebolts that pass through 
both the oak cross cleat and the bottc 

The removable drawbar is a length of ! 
water pipe that screws into a pipe te 
slipped over the axle at the center. Its 
length will depend on the kind of tractor 
or mower you use, It should be long 
enough to let the cart clear the tractor’s 
wheels on tight turns. Most tractors and 
riding mowers are provided with an 
socket at the rear for attaching accessories. 
A bolt through the end of the pipe and into 
this eye makes a simple hitch. 

You have to perform one small alteration 
on the barn-door latch that forms the dump 
release. As it comes, the sloped side of the 
sliding bolt faces downward toward the 
mounting flange. In order for the cart body 
to trip the bolt, this slope must face up- 
ward. To reverse the bolt, remove the 
cotter pin that holds it in, slide it out, tum 
it upside down, and reinsert it. 
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Versatile “Second” Camera 


[Continued from poze 132] 


refresher at business meetings perhaps a 
year later. 

@ Another man carries a tripod that 
collapses to the size of a slightly overgrown 
pencil. To copy documents or drawings, 
he sets the camera on the tripod and snaps 
the material. 

® Accident investigators and insurance 
adjusters find the subminiature a reliable 
tool for recording accident scenes and 
actual damage. 

© A subminiature is practical when you're 
working under pressure. During a recent 
Miami-to-New York boat race, the official 
timekeeper, Jim Walker, carried a sub- 
miniature. It didn’t get in the way when 
other duties required his attention. 

What to look for. There’s a good choice 
in subminiature cameras—from the simple, 
inexpensive Minolta 16P to the precision- 
made GaMi 16, Higher-priced cameras let 
you operate under more-adverse conditions. 
‘They offer the largest selection of acces- 
sories: copy stands, tiny flash guns, pro- 
jectors, spe viewfinders—and most of 
the accessories available to 35mm camera 
users, At least one subminiature has an 
exposure meter coupled to the shutter. 

The lens on the average subminiature 
remarkably good, It has to be. Otherwise 
enlargements would be unacceptable. M: 
mum lens openings range from £/3.5 to 
£/1.9, Focal lengths of the lenses vary from 
15mm to 25mm, The better lenses use four 
to six elements, but most 16mm still 
eras use three-element, 25mm-focal-length 
lenses with £/3.5 objectives—fast enough 
for most low-level lighting conditions. 

Some use fixed-focus systems, with sharp 
focus from about eight feet to infinity at 
full aperture. Those with adjustable focus 
range from 8” (L5mm Minox lens) to about 
2H for their closest point of sharp focus. 
Most of the lenses use adjustable focusing 
scales, All have considerable depth of field, 
even at their widest aperture. 

The eye-level optical finders are  satis- 
factory for subminiature use, Because of 
the separation between lens and viewfinder, 
each sees a slightly different part of the 
subject or scene. But, except for close-ups, 
it isn’t bothersome. Only a few subs 
tures have automatic parallax correction. 

Advancing the film and cocking the 
shutter are usually accomplished in one 
operation, Most subminiatures prevent dou- 
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ble exposures. Film advance is controlled 
by a knurled wheel, automatic spring mo- 
tor, rapid single-stroke lever, or a quick 
push-pull motion of the camera body. 
Shooting with a subminiature. It may 
seem easy to hold a subminiature steady, 
but its size and weight make camera move- 
ment one of the most common causes of 
factory pictures. You can, of course, 
on a tripod. But this reduces its 
The best 


off several shots from various positions, hori- 
zontal and vertical, until you can hold it 
comfortably and keep your fingers away 
from the lens. Use a firm but gentle pres- 
sure to click the shutter—and it’s a good 
idea to hold your breath during that short 
period. A jerky motion shakes the camera 
and produces a blurred picture. 

Films for subminiatures generally are 
preloaded by the camera maker in special 
cassettes, or you can load your own from 
bulk film. Usually the factory loads are 
best because they're spooled under the most 
favorable conditions. 

Is processing your own subminiature films 
and prints practical? If you've developed 
and printed 35mm films, you're experienced 
enough to do subminiature processing. But 
you must give extra attention to cleanliness 
nd handle the films carefully. 

You can, of course, send your films to 
commercial photofinishers who spec in 
such work, One manufacturer of subminia- 
tures provides a processing service for its 
own camera users. 

The small size of the subminiature makes 
it ideal for taking pictures wi 
light. Such pictures usually 
natural. The subject is undisturbed by 
strong lights and a large camera. 

One subminiature has a right-angle view- 
finder for to-the-side shooting. You can 
pretend to shoot towards the front while 
actually shooting at right angles. 

When it’s inconvenient to carry a larger 
outfit, a subminiature is handy for copying. 
The best working arrangement is a light- 
weight, folding copy stand. Four sectional 
legs frame the viewing area, indicating the 
distance to the copy. You need only adjust 
the distance scale on the camera. With 
the camera on a stand, long exposures are 
practical under the existing light found in 
libraries and other public buildings. HM 


Photographically Speaking 
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heat alone, in 1/10 to 1/100 of a second. 
The first applications probably will be for 
the military. The test pictures are com- 
pletely grainless, says GE, and can be de- 
veloped and “erased” simply by heating the 

film. Besides, you can re-use the film. 
The process works electrostatically. Light 
striking the charged plastic film records 
an image. After heat softens the film, mi- 
croscopic depressions are formed by the 
charges, reproducing the image. The film 
then cools to seal in the tiny depressions. 


Try a wide-angle projector lens 

Ever have trouble projecting a big image 
on a screen in close quarters? Hudson 
Photographic Industries has the answer: a 
7mm extreme wide-angle lens for your 8mm 
projector. The lens fills a 30”-by-40” screen 
from only 3%", sells for $5.95, including two 
adapters for practically any 8mm projector. 


Glass plates are back again 

The space age and modem technology 
are reviving photographic glass plates. Ex 
cept for minor technical jobs, pla pase 
films replaced glass years ago. But recently 
an increasing number of precision automatic 
camera systems for modern photogrammetry 
and aerial and aerospace photography are 
utilizing glass plates. Reason: Dimensional 
stability and flatness make glass plates best 
for measuring missile and space-vehicle tra- 
tories, and for making astrono: 1 meas- 
urements. Accurate mathematical data often 
are obtained directly from the plates, The 
cameras carry the plates in magazines, load 
them automaticall 


Snap-cap cartridges 
If you load your own 35mm film and 

cast down by those new 

k cartridges, take heart. 


Ko- 
(snap-cap) cartridges as a service item. 


Booklet tells how to color photos 

Like to try your hand at oil-coloring por- 
traits? Ansco’s new booklet, “Oil Coloring 
Ansco Portrait Papers,” is an excellent stej 
by-step guide to coloring in light oils. It 
tells how to apply color to flesh areas, eyes, 
ir, and clothing—and how to blend and 
sh. To get a copy, write Ansco Customer 
Service Dept., Binghamton. N.Y. ue 
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G Banshee TS-30 with F-500T, positive ground 
1D Free Color Brochure 
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‘SLEP ELECTRONIC COMPANY, Automotive Division 
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The Untold Story of the Model T 


years they worked on the design. 
over a year until 10 or 11 at night. Mr. 
Ford followed up the design closel 
was there practically all the time.” 
John F. Kennedy, he sat in a rocking chair. 

Road testing. By no means was all the 
work done in the experimental room of the 
Piquette factory. Much was on rough 
country roads where the first models were 
pitted against mud, rock, hills, bumps, and 
holes to uncover every defect of engine, 
chassis, and other parts. Ford did much 
of this rough-road testing himself. From 
his office next door to the experimental 
room, he popped in upon the workers with 
ideas. Sorensen would give them rough 
physical shape, while Galamb would sketch 
designs. Then they would all work together 
to machine the parts, build them into the 
car, and test them. 

The Model T, according to current folk- 
lore, was made famous by two novelties, 
the planetary transmission and the flywheel 
magneto, which generated a high-tension 
current ingeniously distributed to the four 
spark plugs. Actually 
completely new. Some of the earlier Ford 
cars had used the planetary 
And the magneto had been employed in a 
variety of ways and places—enough, at any 
rate, to make the idea familiar. Ed Huff, 
who was English, may have seen it on one 
of the early Lanchester cars in 
For that matter, Ford imported fore 
to study them—a practice the company 
follows, What is certain is that both mag- 
neto und planetary transmission were more 
expertly made and more pract placed 
in the Model T than in any other car. The 
magneto was a definite improvement over 
the dry batteries that nearly all American 
cars had previously carried, “Every time 
the flywheel revolves,” ran an early adver- 
tisement, “you get a series of sparl 

Stronger and cheaper. So, too, with the 

ion. Ford had experi- 
mented with it earlier; now it enabled the 
Model T to skip and’ bounce with happy 
flexibility over rough roads, The car was as 
agile as a chamois. 

Still, there were true novelties on the 
Model’ T, and they were numerous and 
important. The engine, flywheel, un 
joint, and transmission were all 


in_one 
closed case where they were lubricated by 


“splash-and-gravity.” The four cylinders 
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were, for the first time, cast in one solid 
block, instead of being divided between 
two blocks. This made for cheapness and 
greater strength. The two arc_ springs, 
mounted crosswise directly over the axles, 
did not offer luxurious ease, but they kept 
the car free from racking torsions previous- 
ly common, Not least of the advantages 
was the boldness with which the Model T 
rode high above the roadbed to safely ne- 
gotiate rough country. 
The four-cylinder, vertical engine gen- 
power, a high mark for so 
itomobile: power enough to make 
ne useful in cutting wood, grinding 
ing water, and other practical 
tasks, The lightness of the car (only 1,200 
pounds), its slender lines, and short wheel- 
base (100 inches) gave it an economy and 
handiness that farmers appreciated. Yet it 
was toughly made with vanadium and other 
alloy steels, and sturdily built. The wheels 
and springs stood harder usage than those 
of more-expensive automobiles. The tank 
under the seat held 16% gallons in the run- 
about, 10 in the touring car—-enabling the 
owner to cover long distances without wor- 
rying about filling stations. A gear-driven 
fan, a carburetor adjustment on the “dash- 
board,” and spark and throttle controls close 
tor’s hand, were ingenious 


istic of the car: Tt was so useful under ad- 
verse conditions, so versatile in all crises, 
and so dependable once a number of small 
initial faults were remedied, ‘that people 
quickly forgot its homeliness. Most families 
bec as fond of it as of the family horse. 
They petted it like Dobbin. It was not 
spectacularly cheap at fi $25 up—but 
even at $825 Henry Ford could claim that 
it offered as much as any car under $2,000. 
The reduction in prices soon became aston- 
ishing. By late 1912, the touring car was 
selling for $600; by 1915, $440; and by 
1916. for $360, 

While Ford's aides deserve great credit, 
fundamentally the Model T was his in con- 
ception and character, It was Henry Ford, 
who, zing vanadium, and talking 
with Kent-Smith, had perceived the possi- 
bility of a car both lighter and stronger, 
built with alloy steels, It was Ford who 
had built the experimental room, and 
crammed into its 12-by-15-foot space a 


The Untold Story of the Model T 
drill press, a milling machine, and other 
power tools—with room enough left for the 
model taking shape. It was Ford who, with 
Wills, had searched the shop for an expert 
draftsman, found one in Galamb, and given 
him his own little room where he could 
lock up his designs at night. 

Uncanny vision. Spending hour after 
hour in these two rooms, for nearly two 
years, Henry Ford had brought his ideal of 
lightness, agility, and toughness to reality 


His vision sometimes seemed uncanny. As 


Sorensen once recalled, speaking of the 
planetary transmission: “At times it was 
astonishing to me to see how well he sensed 
the sizes required for these different gears.” 
In studying an old machine, and planning 
a new one, he had, indeed, a sixth sense. 

Above all, Ford comprehended, as few 


other men of the time did, the possibilities | 


of quantity production. He perceived th: 


if he could create a cheap standard car, | 


there would be no limit to demand. He 
saw, with William C, Durant, founder of 
General Motors, that an unlimited market 
and an ever-swelling production would 
mean a constant lowering of prices. 

During the first year of the Model T— 
Oct, 1, 1907 to Sept. 30, 1908—the company 
sold 10,607 cars, a business of more than 
$9,000,000, This was but the start. Every- 
one knows how the sales of Ford cars rock- 
eted up. In 1912-1913 the total was 168,- 
304, and in 1916-1917 it was 730,041. It 
was this huge sale that made the $360 price 
possible, And everyone knot out the 
incredible rise in wages, as the $5 day was 
announced to the world in 1914. 

Big business. Henry Ford, with his Mod- 
el T, created within a few years one of the 
most tremendous industries of the world. 
He had assembly plants dotting the whole 
country before World War I; he had dealer- 
ships in every city and town; and he was 
setting up branches abroad. In_ various 
other ways, he had opened the womb of the 
future. Out of his quantity production, his 
emphasis on a continuous flow of material 
and parts, and his insistence upon ever 


greater efficiency in handling materials and | 


products, grew the gigantic new force in the 
American economy called mass production. 
Its birthplace was the new Highland Park 
plant. Its birth was 1913-1914. 
Great as was the Model T, the develop- 
ment of the complex entity called ms 
production was greater still. an 


ony 
Hy 


Briggs & Stratton Clinton 


New Gas Engine Sale 


Sue facets patenseiee kina ee aids 


iilsa7s!s0 


too! cylinder 
lene than the cae 


TUB CAULK * TILE ADHESIVE 
Pure White Elastic 
Permanent 


Sticks like glue! 
INCREDIBLE UNIMAT! 


Makes gears, bearings, wheels, 
ales, pinions, ete-Turns, 


101 Household Uses! 


plete machine shop in 16%. 


BASIC UNIMAT: $138.50 Gaclades high tceney meter 
(WRITE FOR FREE CATALOG. 


‘AMERICAN EDELSTAAL, ING, DEPT, WG, 351 BROADWAY, N.Y. 11, N.Y. 
15 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

after case, while gently relieving 

reduction (shrinkage) took place. 

& of all—results were so 

thorough that sufferers made astonishing 

statements like “Piles have ceased to be a 
Problem! 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
Fesearch institute. 

This substance is now available in sup- 
pository or ointment form under the name 

‘ation H®. Ask for it at all drug 
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“Any Dope Could Drive a Model T”” 
(Continued from page 74) 

who had everything usually had a couple 

of bricks in his car to chock the wheels 

while cranking (or parking on hills). 


ENERALLY, however, none of these 

ugly things happened. Generally, de- 
voted genie that it was, the Model T sprang 
into clanking life, waiting to serve. 

Now you bounded back into the driver's 
seat. With your left foot, you held the 
forward pedal halfway down (neutral 
position) while you released the hand 
brake. Your right hand pulled the gas 
arm down, and the engine roared, Then 
you pushed the forward pedal all the way 
down into low, and you were off. Pick up 
a little speed, and you released the forward 
pedal, throwing the car into high. A real 
semiautomatic transmission, by gum! 

All that was left now was to advance 
the spark arm, flip the ignition to “mag,” 
and, with the car moving as slick as butter 
in a hot frying pan, point your nose to 
jan Franscisco or New York. 


10 STOP, you stepped on the brake 
pedal with your right foot, while your 
left foot descended halfway on that forward 


| pedal. To reverse, you stopped the car, 


and with your left foot holding her in neu- 
tral, stepped on the reverse pedal with 
your right. Back she went. 

The ignition tended to be a little fussy, 
and a file, to clean off the spark-coil points, 
was a handy tool. A second solution, when 
mechanical know-how failed, was to buy 
replacement spark coils at the junk yard 
for a quarter apiece. 

The other item that you had to worry 
about was the transmission bands. Sears, 
if memory serves me right, sold them for 
50 cents apiece. There were three of them, 
fiber, and they tied the transmission to the 
drive shaft: one for forward, one for re- 
verse, one for braking, 

A handy feature, if your brake band was 
worn, was the possibility of using the re- 
verse band for braking—or even of using 
both reverse and brake to stop. Of course, 
you had to get your foot off that reverse 
pedal once the car had stopped. Otherwise 


| the car would keep going backwards, In 


that case, you could use the forward pedal 
to halt the rev movement. 
They don’t make ‘em as simple as that 


these days. an 


New control tower for all airports 


All traffic-control towers built at U.S. air- 
ports in the future will look like this model 
The design by I. M. Pei, New York archi- 
tect, was approved by the FAA to make 
the facilities stand out from other airport 
buildings and be easily recognizable by 
pilots. There's room at the base for ex- 
pansion of facilities as needed. 


1912 tractor still works on farm 


Standing beside this huge 1912 Alton- 
Taylor tractor is 71-year-old Clyde Shufel 
who still uses it to work his farm near Iuka, 
Ill. The 14-ton monster drinks 50 gallons 
of fuel a day, makes six m.p.h., and takes 
two men to operate—one to steer, one at 
the controls. The radiator holds 150 gallons 
of water to cool the engine. 
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NEW! GEAR BOX 


3-Speed Forward, Neutral 
and Reverse Transmission! 


Rugged—ne: 

—Versat 
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Dendy Sept of t,o 
his, It would burn perfectly until the flame 
touched the high explosive composing the 
lower two-thirds of the candle. The burst 
was as effective as a hand grenade, 

The simplest weapon we made was a 
three-inch piece of steel so shaped that, 
however it fell, there were three prongs 
pointing downward and one erect. Thrown 
on a highway, it would cause a blowout. 
Too small for the driver to see as he bowled 
down the road, it destroyed any tire that 
ran over it. 

One weapon the Germans or Japanese 
never did discover. Only the United States 
orms had a small “fob” pocket over the 
right hip. No enemy searching our people 
looked there. We evolved a gun to fit. The 
“Stinger” was a three-inch-by-half-inch lit- 
tle tube, innocent looking as a golfer’s stub 
pencil. The tube held a .22 over-loaded 
cartridge. It was cocked by lifting a lever 
on the tube with the fingernail. Squeezing 
the lever down fired it. 

One agent was picked up by the Ges 
They frisked him and found no weapon, 
but put him in a staff car, in the back seat. 
En route to German headquarters for in- 
terrogation, the officer got out to telephone 
ahead. Our agent, left alone with the 
chauffeur, took out the overlooked Stinger, 
cocked it, held it near the back of the driv- 
ers head and fired. He pushed the body 
to one side, took the wheel, and drove to 
the American lines. 

he Stinger not onl 
but allowed our pl: 
man headquarters. By telling the driver 
what route to take, the officer had unwit- 
tingly given the OSS man priceless infor- 
mation. 

Another simple weapon, the pull-type 
booby trap, had infinite applications. It 
was very effective against trains, for in- 
stance. A heavy bomb, called a “Spigot 
Mortar” was screwed into a tree on one 
side of a track. A wire crossed the track 
tautly fixed to a tree on the other side. The 
railroads had corps of trackwalkers, but our 
wire was over their heads and they were 
looking down, When the enemy train came 
along, the stack pulled the wire, and the 
bomb hit the engine and bowled it over. 

One of our achievements was a high ex- 
plosive that would act like ordinary flour, 
arousing no suspicion. It had almost the 
effect of TNT, but could be wet, kneaded 


saved the man’s life 
s to destroy the Ger- 
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Deadly Gadgets of the OSS 
into dough, raised, and actually baked into 
bread. I called it “Aunt Jemima.” 

We made Chinese four bags and sent 
them, properly stenciled, to Chungking. 
Bags of this camouflaged explosive were 
laid against a bridge over the Yangtze 
River, destroying it completely. 

My personal troubles with Aunt Jemima 
began when I found about 100 pounds 
my office. I telephoned an expert to come 
take it away. He said, “Flush it down the 
toilet.” It took some time to do that. When 
I returned to my desk the expert’s boss was 
on the phone, “Don't flush that explosive 
down the toilet. The organic matter in the 
sewer will react with it and blow Wash- 
ington sky-high.” 

I thanked him as calmly as I could. 
There was no point in his worry 
‘The sewer ran from our offices to the V 
House. 

Every truck that backfired, every door 
that slummed, raised the hackles on our 
necks. In the morning we decided that the 
War College might blow up, but that the 
White House was safe. We knew, because 
we stood at its gates at sunrise. 


The explosive shellfish 


A special weapon of the saboteur is the 
“Limpet,” named after a shellfish which 
adheres to rocks. By means of a magnet 
or rivets, the Limpet anchors to a ship be- 
low the water line. It holds a few pounds 
of high explosive. Although the hole it 
opens in the side of the ship is small, the 
result is devastating. The ship is promptly 
sunk because the recoil of the ocean upon 
that hole opens it up to a 20-foot aperture. 

Our saboteur puts the Limpet against the 
ship's side with a long pole. Withdrawing 
the pole ac A 
magnesium slowly 
etched away by salt water and after several 
hours the explosion takes place. 

In 1944 the Norwegian underground ad- 
vised that the Germans might withdraw 


their army of occupation, and they needed | 


Limpets to put on German troopships. The 
Torpex explosive we used was in Nebraska. 
Express, parcel post, railroads, or airlines 
were out. An Army captain and a sergeant 
offered to get it if I would provide an auto- 
mobile. I gave them my own car and they 
were off. Their drive from Nebraska to 
Washington was an epic. The load of sen- 
sitive explosive weighed the small car down. 


CONTINUED 


MAKE 
$20 to 530 


A WEEK 


You'ean too. 


J FOLEY MANUFACTURING Co. 
719-3 Foley Bid 
Tush t 


MEN PAST40 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness, 

If you have these troubles, particularly 
getting up nights, then your condition may 
be traced to Glandular Inflammation .. . a 
constitutional disease. Neglect of this con- 
dition often leads to premature old age and 
sometimes incurable conditions. 

The Excelsior Medical Clinic has a New 
Free Book that tells how thousands of men 
have been successfully treated here at Excel- 
sior Springs for Glandular Inflammation by 
NON-SURGICAL Methods. They found sooth- 
ing relief and a new outlook on life. 

This Free Book may prove of utmost im- 
portance to you. Write Today. There is no 
obligation. 

Excelsior Medical Clinic, Dept. B 6240, Excelsior Spgs. 
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Deadly Gadgets of the OSS 


Were they to be stopped by police and 
their illegal load given publicity, the whole 
venture would have had to be abandoned. 
I thought of our Documentation Branch. 
Our letter, typed on White House station- 
ery said: 

“Captain Frazee and Sergeant Walker 
are on a secret mission for me as Com- 
mander-in-Chief. Any assistance _ given 
these officers will be helping to win the 
war, Any interference with their vital mis- 
sion will be followed by disciplinary action, 
This is a Top Secret operation.” 

Franklin D. Roosevelt would have sworn 
that he had signed it. 

Twice my men were stopped by local 
police and twice this letter evoked abject 
apologies. 

The vi 


al load was transported to Nor- 
way and encased in Limpets by the under- 
ground, Our timing was perfect. The 
Germans were recalling troops from Oslo, 
Stavanger, and Narvik. The British said 
that when Hitler most needed reinforce- 
ments to defend Festung Europa, the fjords 
were in possession of many sunken German 
ships, with troops caught in that watery 
graveyard, The little Limpets from Ne- 
braska had fulfilled their mission. 


Schemes that failed 
OME problems could not be solved. 
“Simultaneous Events,” a 
ating high explosives that 
would be unaffected by any outside source 
except an air raid, The operator could 
secretly plant his explosives. Nothing would 
happen until an air raid. The target would 
blow up and the blast would be blamed 
on the airplane bombings. This would 
furnish an ideal alibi for the underground 
operator. Also, he could pinpoint the dam- 
age where it would hurt most. 

We approached it from two angles; one 
was ground shock of a raid, the other a 
radio signal to be sent from the bombers. 
Nothing we invented passed our trials. The 
ground-shock devices would detonate pre- 
maturely from a passing truck. The radio 
signal depended on batteries, as well as 
an objectionable antenna. When Germany 
surrendered we were still working on Simul- 
taneous Events. 

My favorite attack on Hitler was a glan- 
dular approach. Gland experts agreed that 
he was close to the male-female line. A 
push to the female side might make his 
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mustache fall out and his voice become 
soprano. 

Hitler was a vegetarian, At Berchtesga- 
den, the vegetables had to have gardener 
A plan to get an OSS man there was ap- 
proved. I supplied female sex hormones to 
be injected into der Fiihrer’s carrots. 

I can only assume that the gardener took 
our money and threw the medications 
away. Either that or Hitler had a big turn- 
over in tasters. 


The Bombing of Peenemiinde 
NE morning a radio message from one 
of our spies in Switzerland said: 
“French workman who swam Rhine last 
night told improbable story. Said he was 
guard for casks of water from Rjukan in 
Norway to Peenemiinde.” 

A week before I had attended a discus- 
sion by scientists involved in atom-bomb 
studies. Someone said, “Graphite would be 
a more efficient neutron arrester than heavy 


ly water in the world worth guard- 
ing is heavy water. 

I rushed to the maps. What was Rjukan? 
The biggest hydroelectric development in 
Europe and perhaps the only place where 


heavy water could be produced. I ob- 
tained air photos of Peenemiinde. Dairy 
farms, thatched farmhouses. I didn’t be- 


lieve that! 

In August, 1943, the RAF staged a raid 
at Peenemiinde that killed a thousand peo- 
ple and inflicted heavy damage—not on the 
atomic lab we thought was there but on 
the rocket station that was there. Dr. Mar- 
tin Schilling, who was then chief of the 
Test Section at Peenemiinde, recalls that it 
delayed the use of V-ls and V-2s until 
after the Normandy landings. Had those 
rockets landed on England prior to that 
date, the invasion of France would have 
been delayed. 

The French workman was quite right, 
so far as he knew. For security, the guards 
had been told that the heavy-water ship- 
ments were headed for Peenemiinde. A 
tually the load was sent to other destina 
tions where nuclear research was really be- 
ing carried on. 

And so the strangest coincidence of all. 
The OSS message was incorrect, yet its in- 
terpretation helped implement the decision 
to bomb the headquarters of German rocket 
research. an 
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Man! eres's COOL way to Camp 
[Continued from page 
a piece of camp gear, but an all-around 
refrigerator that makes a fine addition to a 
basement playroom or a back-yard barbe- 
cue. 


How the refrigerators work. A clever 
switch on the classic absorption-type re- 
frigerator principle is what does the trick. 
There are no moving parts and complicated 
mechanism to get out of order. 

A simple system of coils is charged with 
an ammonia solution and hydrogen gas. 
Heat from a gas burner vaporizes the am- 
monia, which then condenses and evapo- 
rates again. In the process, the ammonia 
picks up additional heat from the food, 
keeping it cold. The heat is eventually 
dissipated to the outside air through finned 


coils. 

This heat-to-get-rid-of-heat principle is 
the same used by conventional gas refrig- 
erators found in many homes, The inter- 
esting part is that when you switch over 
to electric power, the system still functions 
exactly like a gas refrigerator. The elec- 
tricity, instead of running a compressor, 
goes to a heating coil, The coil does the 
same job as the gas burner. In the case 
of the all-electric models, the gas burner 
is omitted, and the heating coil is operated 
by either 110-volt house current or 12-volt 
battery current. 

How much food can you carry? You 
get about % to 14 cubie feet of food-storage 
space, depending on the size of refrigerator 
you buy. This is enough to carry up to 40 
or so pounds of food—plenty for several 
days when combined with foods that don’t 
need refrigeration. 

Most of the baby coolers stand only 
15” to 18” high and weigh from 15 to 40 
pounds. Prices range from $65 for the 
smallest to about $130. an 


Portable refrigerator manufacturers and 
dealers include: Artic-Kar Sales, 3333 E. 
Kiest Blvd., Dallas 3, Tex.; BernzOmatic 
Corp., Rochester 13, N. Y.; Corcoran Inc., 
Stoughton, Mass.; Hacker Co. (Swiss im- 
port), 14760 Ventura Blvd., Sherman Oaks, 
Calif.; Monitor Equipment Corp., 640 W. 
249th St., Riverdale 71, N. Y.; Portable 
Appliances, 60 E. 42 St., NYC 17; Ralph 
Light Plants, 636 Broadway, Chula Vista, 
Calif.; Selectra Corp., Box 269 Niagara 
Square Sta., Buffalo, N. Y.; Thermoelectric 
Corp., Box 634, El Segundo, Calif. 


World’s greatest class 


Classified Ads on) 


$1.20 per 
To be included in 


‘adi: 


Se 


WI P- 


POPULAR SCIENCE MONTHLY 
355 LEXINGTON AVE. 
NEW YORK 17, N.Y. 


word insertion, payable in advance. Minimum ad 10 words. 


eptember issue, copy should be in our office by July 20. No cancellations 


accepted after July 15. All advertisers using post office box number in ad must fur- 
nish complete name and street address for our records. Address orders to . K. Kelly. 


1 AUTOMOBILES & 
aimeert cans 


‘CROSLEY or Forel 


yore Parts dicount chin’ Box Eimoat, 


QED, Auto catalog hobby 
gi Rthusiasts, Box ast’ PR etetmens, 


: "AUTO SUPPLIES & 


EQUIPMENT 


HYDRAULIC Jack, Repair Parte Sa 
a-duck,"" hard-to " 


goin ivan 
0: Bok 0, Bicomield, N. 
(AGERE, arta) For Miltary and Gillan. 
mnt aavities. Largest iaventory. ‘Catas 
fog for owners and dealers. inquiries. in 
Vited. American Auto Parts Go\, 1890-PS 
decal Somes zs 


hop, weld 


action 
Wildwood 1: 


Bas ont 
rani thine’ 


inTZQE-FISH Carburetors. Got 357, 
er mall 


Fete “Literature, "Deniers invited. Powett 
Plus, Inc., Box 217, West Newton. Penna. 
RING-Valve Job while driving. 36.00 
pertpald, Guaranteed! "Nothing ike tt 
fan tneshanies “recomimend!* Motaloy, 


PARTS Model ~A.”. List 25¢ (Refund 
able) Matco, Box 138, San Pedro, Call. 

(MAZING new invention is guaranteed 
to thd cooling system of fst ad dan 
metalite parte 


PPRLGRS tht Johar at, 


"TEENAGERS, Spray Paint Your Car 


He de: Cote. Gonner, 4907 Bicnvile Ave. New 


USE THIS HANDY INDEX |, TRANSISTOR Imnition, Save eas. tune: 


wpe, Points, plugs last ionker. dmproved 

WHAT YOU WANT — id. ‘starting’ “highspeed = performance. 

sg TO FIND WHAT Your Somotee systems from ed 

sen Wanted co00002 HB SRURE" Dealer itaned” fatier Histone, 
Dept F.Carlisie, Maieachusetts. 


TRANSISTOR Ignition. 260/1 Coll, Man 
$1.30. Anderson Engineering, 
Massachusetts, 
‘AUTO TRAILERS 
PICKUP Campers, Pre-cut Kita. Blug- 


we oe, hes come 


LEARN, how to save money on trailer 
les. 230 Fate ilustrated parts catalog 
Hable ABC Truster Supply, 17a1—4 
Buche, Foot Trager, 


South, Seattle 4." Washington. 
BUILD Expanain 
‘Agcommodates 


iodates Bay rate 10. Pra 
Star"Company. “Wi 
4 MOTORCYCLES, 


AND SUPPLIES 


re 
43.| BMW Motorevcles, sbattdrive, UB. Die: 
43 cote Meee ain ins a Wes 
10 | tira St, "Wow vor Bu. 
13 | "RECONDITIONED. Motorerie Motors 
a Hiking. Niu parte Andian Alotoreyels 
"32 | Sales, Kansas Ci Missourt. 


SPEED cams for. Motor Scookers, 33 
aMldgets, $15,00—Your Care, 0c for “Auto 
Catalog: Weber Speed Eauip.,. 810-¢ So. 
Genter, Santa Ana. Calif, 


_ BUILD Your Own Cart, ‘Trail or Mini 


Pet. "asta W. Cahuenga Blvd Loe An 
eles, Calitoraia. 


SCOOT'R-Bike. Parts tp convert bieya 


Minow 


Beret 
Tinniramests and Song Writers 


Persaal 


siete * 

15: less engines. Whizzer engine 6, oth 
Sis’ soup. lscita $e0.tAealocdes Only) 
‘Send ase (ase for First Clase Mailing) for 


Phat Fintan Photscovien. Bie 
int. Staitiraphin." Bie. 
Printing” OugnteSupeiton 

Radio, TY. Hlectronlen, HPL 
Kisbuer Stamps & Of8ce Sumitiew = 
‘Sistine ‘Goods, Guns, Fishin Tact 


BICYCLE Equipment Cheap. List— 
ne Se, eit rece, 


CONVERT Bike to Motorbike, Plans . 
$1%00; Patented Engine Mounuing Brackets 

$6.95: Go-Byk Industries, Fergus 
| Fini, adinneiote 


_ Motorcycle | Bargains, 
"Ged. 


fa a nea 
ee 


NEW go-kart 
g parts dlasrame: ‘seid 0c, Ser 
Side S11-P, Janesville, Wisconnin. 


x POPULAR SCIENCE OPPORTUNITIES K 


AVIATION 
. ans. Suppligg or alr 
pia commutes, 


en 
Ranwelk Bor Sand, Fee Worth 6, 


7 ELECTRICAL SUPPLIES 
‘& EQUIPMENT 


WHOLESALE Appliance —Lamp Parts. 
Bree Listings, Seco, 112 South Zou 
Birmingham 3. Alsbaina. 


8 WELDING, SOLDERING 


PRODUCTION Welders, 110 220 $49.50, 
8 50, Morris, 1070 Inner, Schenectady 3; 


Be 
TEE You on ct Hades of Ga 
Bests, er ea soe 

Sra var 


a8 


‘JEEPS $111.68, boats $6.20, airplanes, 
walkie taikien. guna cameras thousands 
biter typically at g0'e savings of bet- 
fs" surpias Becvice, ox e20; Holland 
Suchigan. 2 


FREE Catalog, Welders, Kits. Build 350- 


ampere. welders using. alvcratt” generator 
Babs 25c"" Dunbar. Mtinaeagolis’ 6, “Munn: 
FREE welder 


WEEKLY bulletin covering government 
and commercial surplus auctions. AuAual 
Bulcrption, 20 6. Aueion Bullen. Box 


BOATS $6.18. Jeeps $07 
i ti, USD 

Directors” send $1.00. National. Sur 
plus, ‘Bor 186-Ps, Eatontown, New etsey, 


SCIENCE Bargains! Lenses, 
inocula. 


Ren. ree detnage Catal cx. 
Hamid Setentite' dos atrsgton New 


elescopes, Biro 
10 Leaw Hobbyist, 
&deregen 
Brook 


—o books 
fyee lint Herbert Luft 6 
Flushing 64. No ¥. 
15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 


‘atarcatlages, 
ay oth St 


~ 
g 
if 
é 
y 
AF 


pe! 


Toledo 13, Ohio. 


FREE... ar ‘Catalog. Bends, 
‘Spinners Lue parts, Sinker mol 


i! Onto 


Reels. Finnyaports, (PE), Toledo 14, 


wanted dais 
BO'Bireet, Clev 
REWIND Motors 
structions. $1.00 
Ho Et 


ae _ Complete in- 
wis Maaiuiacturing, 


11 BOATS, OUTBOARD 
MOTORS: 

PULL alse, cut-to-shape boat patte 

blueprints. ip 30 tect. Bi 


Piulia a. Boat” eataloe. 


‘BOAT Plans. Frame Kits, Full-Size Pi 
terns? Bo-pawe’ catalog titustratine over 
Wiuld.itsVourself boats soe: Ger Starice, 
$182" Rosecrans, Beliower, Calif 


NEW. used. rebuilt, marine motors, Ma- 
xine conversions. Gttings “Free, Catal 
fine Suppiy, Dept. 29." Col 


MARINE conversion equipment, gears, 
accenoriee Chevrojet, aba a: 


pee eS 
See tesis Bede ioe 
Seniors i 


NEW 1962, Scott Outboard Mt 
nee 3p TEP —<$90 30. 7 
a 1 P.—-8298" 


ational Class Sail 
etentee Bang Qolp ti Peleam, FS. 
Bo ‘iota 


FIBERGLASS Cloth. Matt, 
exes, Lat eees 
“r‘Green ‘Bays 
BOATING Equipment, Free Discount 
gas. ‘Anchors. Skio. “ranks. ete 
Mariners’ Discounts, Borota.New Jersey. 


11A GOVERNMENT SURPLUS 


ser ara 
eres: Bex 


$68.11, “Alsplanes $75.20, Boats 
geile Many tiers from U8, Gore 
friment” For complete. Digectory end 
1.00 to Quanity. 


Surplus, Box 2a163-PT, 
idlanapolis 22," Tadiana, 


[SEES IL. Teeter a, Ree 
dios—$2. " 18, Televisions, 


184 rorutar sciENcE JULY 1963 


12 BODY-BUILDING COURSES, 
JIU JITSU & ATHLETIC 
EQUIPMENT 

GIANT Arms.” Dr. Young's D.C. 
Revolutionary discovery. $2. Satistaction 
|e ‘Gaucho, “Box” 30986, “chi- 


[PHULLD powerful arma chest, choulders) 
2  Founad. Box 68i-0. 1100 


| PHYSICAL Perfection: Reduein, 
sng, ntuiclen, Loogery, Malt ie 


cotiees. Guaranteed, ‘Tor Sid's Stat 
me | Gegaactay shai-C Rvereveca,. Soa 


BIG Muscles Fast, New Dynatlex Spxtem 
No Exercise, No Barbelis’ Complete Course 
Blue ice GUY Sioa Bart Davis, @ali 
Soutt’ Ingleside,* Chicago 19, Ti 


OUTSTANDING Physical Development! 
Any’ ace, New Guaranteed Diacovery uses 
nip ‘a Rape’ Strength Health, Muscles. 
Galn—neduce. Pree’ information. “Roper 
cise, UMA Art, San Diogo 15, California, 


peel 
Stulpment unnecessary Qriy $1. (Partica- 
{nts tree.) Coumos, 2083 Victoria, ‘Varncous 
ver 15, Catiad 


BAR-BELL Course 
Gutalocue 10e. Good Barbell. B- 
Sersonvilte. N.C: 


$1.00. 


Titustzated 


1995, 


5000 GUNS, Swords, War Relics, Catn- 
-Smith Museum, Runnemede, Wd 


CAMPING EQUIPMENT 
& TENTS 


ERE oom met gece 
rate ee sie 
| Babar lar gate ie 
Feet te Bae ea 
feta Aas 

Packs. Huckeacka:, 
Fess, Goat, Rea, ryan 
fe atte ar ee 
sou ig, pre ce 
mae is 


Pocket, ‘Technicians, 
‘stone, Seneca Falls, 


ota. Tat 
‘Hea 


tg, Water 
Debiydrnted 


17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 
RAISE, Rabbis. on 


ree ST ieee, VE: 
Bon, Ob 

Live Scahorves,, mating specimens 
gguartum Suppiies, Tuuntrated cata 
Mivthe Late, Dept. 107, Box 638, ‘Banta 


eed Books Pub- 
‘Co., Amityville 39, ‘New York 

ISOMETRIC Contractions: Ulraemcient 

uigment. lene 

late practi. 

‘Orratrel 


a 


_ UNUSUAL pon Racegons, 
goatl Mundi, Skunks, Ferrets,” ete, Gata: 


Seite SR cease 
‘Tampa, Fla. vines 

EAI, 1080 a, aloe aaa 
paw R RS ta Ata 
Prego atta 
seit 


DESCENTED Shaka $8.99, Pri 
06. Animal World, Eiwoot, Waneas 


18 EARTHWORMS, CRICKETS, 
FROGS 


77 FIELD GLASSES, EARN Money raising fishworms for ust 
a pecting details sive! Oakhinven tdi, Godt 
TELESCOPES ‘iii. Texas. 

gn Reflector Tal | FRFE iterature—We teach Jog hw 19 

ccomoteag Wits “Mitre sepieces, fA: | rate sel tehanme, eakeig. S9bste 
IGM other accemoties Hequest free | worms S000—66 95." 5000-86 98," 10,000 
fiusirateg lteralure Criterion ‘Manulae-| $16.9, Postpald. Carter Farmi2, ‘Plaka 

win, Seo a, iri’ 1. Gm. _| Soo 


a see 
ees Ga 
SAE Mada et 


MMEN!—Women! Make Money Ralging 
Batt tor Us at Home, Pree Details. Re 


Wigslers, Warsew 3, indiana, 


AFRICAN Worms—Large, 5007.00. 

2.50, Junior Balt Size. $0083 80. 
1000—$10:50, postpaid.” (Dealers Wanted) 
Genre ‘Worm "Parm-V, ‘Willow Springs. 


Ui-Page Catalog 
Machine Corporation. *nSPSP 
treet. ‘Baltimore 2. ‘Maryland. 


FARMS, OTHER 
REAL ESTATE 
CANADIAN Lands, selzed and sold for 


ase nial series of lists de 
sets many a situated 


Beauty utuaked bunting and 
re ere ig eal sports summer 


fer free twent 
lanation "Tay Sate Service: Hoom 30154. 
‘Bloor ‘Street, East, Toroato 5, Canada 


deed. Unrestricted—pitch tent 

build odie. ‘Free. maps. ahd 

fnfree. Vernor, “DeLand, Florida 
008-0} 


CANADIAN Vacation Tandy: Full orice 
th 40 acree 10 month Sulable cot 
wf tand’” Corporation, 

Sidd-p "Bathurst, Downsview. Ontario, 

‘Canada, 


STROUT Catalog Free All-New  Sum- 
per las, 163 pages, Selected Beat -Burs of 
‘Phousandh ot Rew Listines coast Yo coast 
Botan altel “Parms, Hoes, Businesses. 

trffont,* Vacation: “Retirement.” Qvet 


‘AD: 


Boring See ke AAS, Gal 


FLORIDA Take Living! Homesites near 
gyerrthing-ceatabuened” grea'6390 Pull 
Price, ‘Month. information» write 
Take’ weir’ shores air Silver Spr 
‘Florida. Ad 6-1070-(P=0). 


$1 ACRE—Canadlan Border—Hundreds 
Thands, 


Bolling 


Bree Licerature, Write Ar Greene: 
Springs Lakes 2 th Carolia 


NEW HAMPSHIRE! Two 
year ‘round cottages. Spear 
Campton, 8. Ht 


furnished 
Box 


22 PROFITABLE OCCUPATIONS 


BAKE New Greaseless Doughnuts in 
Kitchen, Half Droit. Sell” stores. Pree 
Feepes. stephen, 605 15th, “Minceapals 


INVESTIGATE Accidents, Earn $750 to 
$1.0 months "en urgentiy needed: car 
furnished; business expenses pald. No se 
fe education ‘necessary 


ERED ,bilerature Make | Big Money 
Baising) Flshworme, and’ Crickets, Carter 
Farm-10, Plains, Ga. 


INVESTIGATE Auto Accidents—Pays u 


HYPMOTIZE Self, Others while, asleep 
th amaxine pon ‘phonograph rec 


Tras, tapes "ASSO 
Sinton, Box 34-0. ‘olpmpia, Washington, 


HXPNOTIZE Unnoticed, quickly. etfort- 
‘gga, oF refuna! Thousani deleted! 
‘Minter, ‘Box 244-4, Cedarburg, 


gating” business 
palieatlon- Liberty "School 


Fie information. No 
‘e-3s 
lay West Park, Libertyvile, Tinos, 


BARGAINS! Buy | wholesale! Save 


aEarODe Pot Sel Bere 
poy ad 


pdTEPNOTISM steep learning —selt hyp- 


| HYPNOTIZE unnoticed! Patented new 
hand device makes you's Hypnotist, Arst 
day. of refund! Hypiotist's Handbook a 


BECOME, independent with your_own 
franchise. business, "Thousands earning 
Handsome Tcomes. Request interesting 
facts ‘today, \Natiotial Franchise. Reports, 
‘¥52a,""Ss2" North "Michigan, Chicago. 

SWIM At Once—invisible swim ald for 
men, women, children; 1/25" thick. 4 on: 
HE taser Sathine aul Demaisteator 


600 Unusual. Successful 
‘Box 1001-M. Evanston, Iil= 


‘cluded: $2." Hypnosle Foundation, Box 487, 
a“Nress 4, ‘Cullfornia 

HYPNOTIZE Successfully In Three 
Hours! Instantaneous," "One_, Word, 


Te 

information. 
‘Arthur Fowler, 

Woodbury. New Jersey. 


‘gh? Linklewer, Steve Allen Hypnotlat 


offers brand. new, complete. manual 
2 |e es: theatrical-miedical ‘hypnotism 
Selihspoosia. ‘Only hypno-peyenologl- 


fal course available for self-improvement. 
Emule ‘Franchet, asso Kester avenue, Vani 
‘Nuys, California. 


ane ‘Writing “Short Para- 


EARN $10,000, Selling “Books By Mall! 
Box SIV! Des Piainens Iiinols. 


i 


Pree 


RYENGTISM Conauers| Cures Pre 
lustrated. cata chologiet, Box. 6, 
Lemon Grove 2. Callforn 


= | Saar Soran oun en ‘and Home 


Sings ‘Diploma er et 
Sissy ‘Courses. inioma granted Auction 


Fe Seth are 
MAGAZINES 
ROPHET Elijah Coming —_Defore 

Cann eee a FMS ames | 
Sis, Rochester 1h New York. 
NATIONAL, le Magazines, Any 
Pena ea eae 

‘esti WlimingtonBeaware 


ATHEIST Books. Catalogue free. Truth 
seeker Co., 38 Park Row, New York & 


BRITISH Book, Dargains. Any subject 
gutslotg cee. “rransantnots, Wi rae 


Pree Assortment 
4A Saturn Blvd. Hauppauge, 


EE logue, Many interesting 
subjects, “Books Publishing ‘Co, Amit 
Milles N.¥ 


WANTED: Ol comic 8 Books. 1004-1952 
Top. Price Brown. 211 
Mie AtSnut Lone’ Beach «Californie 


ATTENTION: Read Notes on Guerrilla 
War Principles And Practices ‘by Colonel 
Vireil Ney. $330. Command Publications, 
Bor_00s, ‘NW. Station, Washington 15; 

BOOKHONTERS: All Subjects. Send 
waits! daher Book Service, 163" Hasel= 
‘Wood Drive, Westbury, New York. 


f Send Wants! Auantic 
10 Cedar, ‘Charleston 29, 


FREE Catalogs {tle Blue Boske 
ited nook Service, Box sa, Wiimington, 


BOOKHT 
ook Servies, 


| stfosMaetgnted or resund Verity 


IYPNOTIZE |. - Qoe word = 5 One 
Angersnap.” on stags, Satisfaction —or ree 
fund: 42\"Hypoiomaster, Box 4908-86, Chie 
cae 
MYPNOTISM. Selfhy 
home. study courses. 


‘ori, Guaranteed 
iploma awarded, 


fee" particulars. School Hypnolony. Eas 
Mesabe le New Yorke note 
SEbYsRypnosts may help you many 


Dynamic new qncept af leara 
E icity. easily Book! Tape! a6 
iterattice Mcxtiniey 

‘Box 3038, San ‘Be 


_Bifective “ypnotie “Aide, 
inal ug ge 
oe ris En 
oa ui 


FEMALE Brpnotisn 


seat 
‘#2 rushed, 


ea'—-nobody Knows 
Guaranteed? isabel Hai,” Sliver’ springn, 
Florida 


HYPNOTIZE Others—Unnoticed, Qui 
ty. Quickly. Safely.” Sure-Basy  tsteu 
ens"$1-00: ‘Rorick's. Cincinnat 26, Ohio, 


HYPNOTISM—Little known method. 
Erte, information. ‘Dr. Amadian, "Fowler, 


Hons. Cravings. 
Flow of Creative Ideas, 
Based Results ‘rriggeied at wilt Ama 


‘Memory, sleep. ‘Talents, 
‘Anesth 


Ine book! Photos. No therapeutic. claims, 


Publis 
‘New Jerse 
JOKES, GAMES, 
NOVELTIES, ETC. 


POPULAR! 10 Life Of Party, Cards 256. 


Eations, Newfoun 
24a 


surprise Novelty Pree Eucelsior, 397, 
24 HYPNOTISM | Exunwood, "Washington. 
FREE Wipootiom, Gell-Hypooe. SIM: | 25 MAGIC TRICKS, 
‘Catalog! Records, Tay > 
Soarsey Has ‘Drawer Potoo. ful PUZZLES, ETC. 


“on Hypaghism. Seltaep- 
ows Catalonue “Write, Hypnotist, BE 
Sunset, Hollywood @9P. California 


BEA Magician! introductory Catal 
wily Pree rick, only 35c, ireland, 109 
North Dearborn. Chicago 4, 
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WORLD'S finest professional may 
Yoker novelties, Giant illustrated cats 
oe"'rop Hat, fevanston'13, Hilinols. 


for ouslan famous Catsioe S00 “Prick. 
fontainng asic for pockets parior 
fae, Doulas Muasleland: Dept 38, Dalz 


BACK seat driver's license 
Gute Lamon 
‘Akron 11," Obio. 


Caledon, 9250 
fre Hg fi 
“kanter’, 


ig TW Pare Proterional tic Cua: 
Jog! World's ureatest collection of over 1000 
Jokes." Mais. Ztusions, “Secreta, 


ian oe 
a ata ese 
Bis atat tit 


MAOIE Course, club membership. 
‘Sorcerers, ox ‘Bale Witington 


= Magio—cata 
Chicago 42. ia 


VENTRILOQUIST Overnight, Electronic 
Dunumies “Ten Dollars Up. E."C. carter, 
Box. 683. Wo Grande. City, Texas. 


26 COINS & CURRENCY 
Topsy, Free, Giustrated | bopklep 


How 
a" "Approvals: Lattieton 
Bein on Littieton, Ba Nene 


TRUNKFUL 25.000 Indian. 


es 


“Sy ee 


Quarter, Hall—$2.00. 4 
Sten island 1a. New York. 
ces paid or your colns, 


mickal, 
3s 


Bayne 


See td 
Sian. 


GIANT filustrated Cetnioe iene Hun 
Gc. Hascou: 31-4 Noruh Clark Chi: 


San Frances: 
lee, Fe 
io ieSiean, bon a8: 


THREE diferent Indian Cents. Album. 
acquis Catalog. 81.00. Hobby Sales, 


PULLUSTRATED Coin Catalon — 61.00 
Bostpald “American. Box 68, ans City 


2. MEXICAN liver Dollars $1 00, 
Forelen Coins. $2.06. Browns, Box 
‘olteron, “Arison! 


CATALOGUE —14 Pages, All U.S. Cana- 
giian Coins and Supplies. 35¢. Haroid Ball 
Sec" Calhoun, Fue Wayne. Indiana. 


‘COIN 
aimismaties 


FREE Coin Supplies. Gant Coln lst 10° 
getundabie). “Economy “Bales, Mansield, 


12, BEF 

Hirion, Chandler, Okla 

$0, EAGE,iustrated United Seales and 
gaat Stony. 


360 Wash: 


Gity Dollar Uncirculated 
300. 


Shuits, Sait 


‘STAMP COLLECTING 


Adults orty. Approvals enclosed. Prasek. 
os: 


Pot, White P 


fains, WY 


eof, DUPERENT 


25e, Excting 


tg $5 00 Includes trianties. cammemort. 
iiiama'S4, Ferran" ‘ 


225 STAMPS For onl) 
moth alue includes 


Stamps fe, Countrigs catal 
{ing-up to abc ‘each! Also Approval 
He Stamp Company, Camden 59, N.Y. 


15th Anniversary 
cancel, as commen 


1 This mam: 
Pictorial 


with 
Paltz, 


Hig rales 


Browats included: Wit: 
‘Yorktown Heights, 


ar 

25 DIFFERENT Commemoralives 1803 
yp,ige UL avprovais, Xe & Box 0, 
rookiin 


Ming Speclals! Fine Set Complete, 
te. "e. 30 Americans 
‘Brooks, 


Biot) Free it, 3 


‘Avenue L. 


us. 
$1,007, 


Sliterenty, 
‘Avenue 


rookirn 


“AMAZING Offer! 200 
aval 


Ganidens ew work 


HODES set (4)—Unasual Approvaie 106, 
Atlus, Plainfield, Rack 


twood,” Winstone 


DIFFERENT i 25¢ with ap- 
provale Smith S000 ae Bae 


Bion, esas. 


AZ 
= 
HS soe Seer te Se | 
me | Toranto. Canadas 
a a a hy 
SR Re 
sere 
SAATTLOWER Sano, Aim We a 
ae 


Fea, Osiarto. 


Sunny’ Stamps, Apopka 


one 
0c. "with “approvals, 
108. "Florida, 
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bicolared  Voleana’ 
Si rianete' plus icy 
Weld Wa Beast ae 


‘Yatuabie 
Lovely 


spd stig ee 


‘Stamps, Spring 


YS GTAMPS. Qlapt Discount Cajaio 
Bievxx™ Malden 


Collection. 
‘World's 


ingluding 


PERE, Glant, Bareain Catalog 

ion sting thousands of batrains ine 
Sale U8. send Bsa Stam, packets, 
mixtures. albums. les ado 
See alae, Eee neste 
town, BY. 


TAOS! 25 Diferent. $1.00. Collections br 
‘price List 


‘George Richie, 
fornia. 


astronaut rock- 
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MOW! 119 All Different Germany, 05 
ins, Seml-Postals, Airmails, High 


Fah. ele “Glant Catton bargain ‘sts 
Included’ with beautiful approvals. James 
town Stamp, ‘Dept. "TIPS." Jamestown 
Rey. 


‘LINCOLN Giant Diamond? Sports Tri 
angle! Kennedy Beauty" 23 others Se. Ap- 
Bee Ss, eS ee 

Canada. 


300 PINE Mixed US. 15e_ Wright, Box 
eieP. Hagerstown. Maiyland, 

"HONG KONG high, values:.$1,00, $2.00, 
00,810.00." 0e. with unique’ flobal 
rovale ice up. Stamp Studio, Box. 11 
Now York 40'N. ¥ 


TDIAMOND Roosevelt, 
Greenland, angola. 51 stherr Se. a on 
Sie" Longnora, box “er, 

TOPS] Mistery Jot of over 800 different 
world-wide oni)” a5¢, “rremendous value! 
Approvals included. Ofer to adults only. 
fkicton stamp Co.. Littieton Qa. N 
SMILEION  Poreing lamps 2e— each 
fend for thrilling. giant approvals! ‘ABC, 
0000-ME. ‘San’ Prancisen 1, Califor 
DIPPERENT Sweden. 10e. 25 Den- 
mark, Toe, Approvain’ F. Cuillo. s3t Hea= 
fock Street, "Brookiyn_. New York 


TRADE Your Duplicates! (Toward For- 
gign Approvals). Complete Information 


32 PHOTO FINISHING, 


feet VE8"Box 98-8. Newton Highlands PHOTOCOPIES, ETC, 


TOP Quality Tailored Approv 
giates, Canada "Britian Ce 


"Waldwick: | 
Topics, “be “Write Todas 
i" te 

‘Schmiae, Boe Sea Hens, Neva, 


VATICAN | Meries Airgalle i. TSaDRT ee EE 


Cost 
iY procesing our special’ Sm Wat 
or swith freah dim). Mailed 
‘Ve ext day Craftumanthip fuaramtetd: Send 
Reni | ee fe or request free mailers and 
amps free with Toreien | Puce lst of complete photosfninhing were 
3 ‘Mail Photo, Box 4353-PS, 
Box apis Penn Yan's, | oe Direct FS, 


50 DIFFERENT si 

approvals. J. Nutt, 

‘New York 
PENNY Approvals! Regardless Gatas| » PAST Service! 12 Exposure Roll Jumbo 


Ce $5 | Prints "t0c,. Wallets 25 Tor $1.00, 5x7 ene 
ot Calersie’” Ct, San Diego | Tergement’ abe. Maiisin ‘Photo, "Box 101, 


Rowell ass 

= —— a | ee 
By ey The. Cedar Fadia fows: | , INDIVIDUAL, Custom Procesing AN 
PREE! 135 Different. Send Dime. Han- | mailers! Peters and Company. Box S81G; 
quing "Apororais: “Jacobsen, "Crompond, | Jamaica 31. N. ¥. 


NE 
APPROVALS GAGE Wag | 33 -«- MOTION PicrurES 
‘2c—4e APPROVALS! Thousands! World ‘& COLOR SLIDES 


wide Bargains! Carling. 162-B, Howard 
MOVIE Film! Pree catalog! Eso-H, 470h 


GIANT Approvals, Thousands Different 
Jecund de each. Wahi's Stamp Exchange, 
‘ool Parragut, Chicago 31, Hh 
PREE—Three Mint Sets. with approv- 
127 Nichols. Strattora. Conn. 


$2.00 (ee Pirst Day Covers 
Satie Bie Bure Covers, Box 883, Bvasta- 


1000, DIFFERENT $1.00 with approvals. 
6121 Eastwood, Philadel pin 4, 


att? 

Peon —— 
PREF Yaied_ Nations Samy, sith ON 
sarnte Yi He Bas 


‘cangutstador. 
Road, Schenectady ¥ 

PRE! 26 Different ‘Triangles, Pictou 
oth 


Colorful: low priced” appro 
rd, P31. Box #15,” Portland’ 1. 


LOOK Six Queen. Eli 
trom Anuigua, Caymans, 
Fate Mtaustiis. ‘Se aieat at 


Brilliant 
Plciortals 48e. Attractive Approvals! Gani~ 


hon Stamps,” Box “bal,” Canton “1. 
‘pil 000 DIFFERENT! Amazing new plan | 


Ohio, 


dn? you collection sontematigly. 
Sietalisy Ware. Monroe 0. Conn 


100 OLD U.S. Stamps between 1861 and 
1995. €1,00. Totisch Stamps. 81. Chestaut 
‘Mansfield, Onto. 


FREE Mint Set) Approvals accompany. 
aalnteo, Box 737. Memphis 1. ‘Tenn. 


30 DIFFERENT World Wide, Only Tac 
‘winchester 
‘Manafield 


PREE Sample! Interesting, Taformative, 
aulustrated. National Stamp News, ander: 
ton, South Carolina. 


ay 


500 DIFFERENT Pree! To Approval Buy- 
ern Gordon Davison, Henniker §, N. Ht 


| 29” ANTIQUES, RELICS & 


ity, Michtean 
SAN MARINO—35 different only ei | Holly, Kansas City 12, Mo. 
| SAVE! Process your own movies at 


Worktwigeappravais ipeluded. Cole, Box 
- = home. Free Catalog. Superior, WI-408 
is, Chicago 10, im 


Ey Taka pacing 
cate Boe wie, Clareoent tone “| “1 MM SOUND-Projectors, Films, Ne 
Bae Sk Sean” | a, Oa TR 
US, BARGAIN: 0 aimee 1g wih | Bsbne wy Nita a va eS 
pei Tew eoprovels. Stampa, BY. 


HELIGOLAND Stamp Pree With Ap- 
proval WeB. Stamps, Wilkes-Barre, 
—— _____| "gar nernopucTORy Offer, 00” Bon 
FLEPHANT Dlamopdi Flower ‘Triangle | Wenie 6100. Pree Ctalonue Soop aM 
‘Set! Formosa Maps. 33 others be. Approv- | oF 18MM: Entertainment Pima, 236 W, 
is. Oreenwood, $6%, Murray, Burlington, | St. 


[EADY Wrestling, Movies, Photos 
ui 


ri 
Peetiess, Box TcP, "New York’ 13, 


INDIAN GOODS 


ais peaete _eoeraiG 
READ. . Blackhawk Buljetin-—most extensive Hsting 
oy atcha head Gem Seraber Perera: | ofa vmovien and AE calt 
Srallabig anywhere! Biackhawe Pime 
Eibun-Phelan Big. Davenport 6, tows, 


| 34 CAMERAS, PHOTO SUPPLIES 


LO, Poy BEM, PLE: | EN ore or meeeepae 
pati Ree PEAT | AMER eta te 
biter Ste aN ea a ch 

30 «MINERALS & PRECIOUS = 


|, WICK Cag Anat, Roi, aie 


STONES Pentax. Mamiyalfex.. . Order direct thru 
ROGRNGUNDS Gem Claas Tega | Mal Sr lor tremens Sune, Pee 
Preset Btggest supplies to 
Eraftemen“oflers you tools, materials 
faulpment, puretatety bargains and 35 MUSICAL INSTRUMENTS 
Siteert" pee Cees). “wast ‘AND SONG WRITERS 


‘ACGORDIONS, Gultars, Chord Organal 
Save ip. Famous makes. Pree home trial. 
Easy terms. Trades. Pree catalogs, Mention 

‘iluaie Mart. 

‘Chicago 22: 


ACCORDION-O-RAMA. #74 Broad 


EARTH Science—Rockhounds National 
pisasibe, Subscription 42.90, Sample doe 
ia57-PS, Chicago (20), 


MINERALS: Colorful. 


International 


wshow" specimens from Zamout Franklin, 
Ned, tine mines. 1's fos. —82, 214 Ibs —=63: | New York 3. N. ¥. Tremendous Discounts, 
Sieh 6430 aera, "265-7" NC Top Brands. Pree Brochure. 

ane. aaa 


‘SONGPOEMS and songs wanted! Mail 
gi, rim fan Alley the bay 40s, Radio 


31__HOBBIES, COLLECTIONS ie eS 


COLORFUL Packet Free With Carefully 
selected Worluwide Approvals. Wensman 
Box 265C, Park Rd 


ENORMOUS variety old US. flags. 
famous Americans, Commiemorsilves wit 
Hea Rama oe aa 

roy tape, Box 312 PS. Jack 

feights 72, N.Y. 


‘COLORPUL, Pictorials from 25 different 


Soprovals, West Coast Stays Emporlum, 
PLr*Box’ 3042, ‘North. Hollywood, Calf. 


500 DIFFERENT 25¢ to adult approval 
appileante, “pothuctiid, izrwih Ave. 
Washington 28, D. 


‘SONOS Into $#86886—Share 423 million 
ollare yearly for New Songwriters, Sone 
‘Any subject, sons 


POEMS Wanted for musical setting and 
recording. Send poems. Pree examination, 
Grown Siusie Company, “40cP West 3a 
‘Street, New York 1 


~ COLLECTORS ¥ 100 
Different Unused $100, Catalog ie Helene 


Qubtinen "Bat Beer |S cwmrnansr ay joa a 
ul yn ee | 
es ig lg 
Rac a EE 
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SONGWRITERS with publisher con FREE “Franchise Profit Letter” tells, 


MOTE ch ae WedD AU | APE Ppa, ies ae tte 
Pig pea rd ed ea ge 
Fee ae 1S tore, RIE.) Sy. dene meta | kana eRe 
alia allel feast 7p ake bg ney ACH? 
SONGPOR Wig. Rnd Pome Fe oe | Ra Ae Bee A 


Fear ine fabrics" Steeay wear 
ee ge a ed ie, 

Howard, Chicago. ot 
FREE Directors! Lists 600.000, articles, 
‘save by During rect from manutactuers 
Ie Peete. Cisse Bun: Company, llwont 
PIANO Testrattion, Play mode 4c. a — a 
ow 'Stmplined."biote-chord Secufolated. ehare | maith puawe Pree detale“Whites Hale 
Fee Gearing sive. &F buys complete | tampie, Lice Phigs, 1608-K Roberts, peg be ee 
SIMPLE, pleasant malionier can net 


3.000 gear! Rutward, 3010 Bryant, Com 
Bistton, “Oni a 


fe ORSmmvie Music Sinsutute* Box 
Ses, Mave, Nesnesate | 
GUITAR, Banjo Making, books, plang 
em Roche “toe tin ge Wildwood: 
BO'Eaal Sith, Seret. New Yor ne 


EARN Money raising fahworma for 
write! Oathaven 43, Cedar Hill Texas: 


eethy Out ch You eae 
ra ona rah lar a Ss SS el a LION pepe ina 
BESS Ea se wee sare rome, Rane | ul” ESN ETI amet we 
ELECTRIC Guitars, amplifiers. whole | fans lox 1ie-¢, Bushnell, Florida. Biated, ‘Guaranteed’ 10.000 miles 
Sea acc cn | Ebon i Sal star | Be Ree ee cg te ng 
at 2 We BB. aR pha Soa te 


Houston 35, Texas." | 


TABRONZE Baby Shoes. Genuine Blectzo- IMPORT-Fxport opportunity. profitable 
rt 


— wondewiae aa tr 
ork & | plating, process Raul ome. “without pital or ‘travel abroea: 


ma | Your Guide Fo flow or o-Ps. examination, perience 
36 RADIO, TELEVISION, | sen, piss complere Usecessary” Pree details.” Mallinger. 
ELECTRONICS, HI-FI | ede Avenue, Los At Keg7, Los Ailes 30, “"'"'™ 


= |GET Inio Custom, 
TAE goltars on radio, FV-tubes, paris |, BUY Diet From Pactoriy “apptiances rwtaitare nia bin $49 
a1 AGF Gian" manuincturer' coe N00. | Cameras. Watchess Free ecGath | Sphoister chatce 

1 ot oArtbtnde pul guest | Gomes), q26PS Bloomeia Ave, Verona: 
gin patletin. Calted Radio, “iosess. | Ned 


| WANE Your mame with 1000 malic 
ii| Srery month. Dixie Mailers, “ing. N. Sek dade Banter, "Seadern, 


mf aR bie 
Bphaters 

i, Depts Usid, Pallbrook, allt 
IMMEDIATE Profits with wo capital oF OWN your own Western Alo” Slave 
SEESEERSaaT RS ctaee te pati bareete | over 3.9 no operntng Mitta i 
te naP Hands and, netatbors are Vestiment. $14,000, Free training” No Fetal 
& eer plete | experience Hee For” complete e- 
Meorevor’ Mawaxine “Avency, | fahs write Chas, Wilson: itogm Wie Wort: 
Bilis, Mount Morris, ttino gin. Auto, at07 “Grana,"waneas “ety 
ent anairacevograpnical aren pre: 

) 


aren 
=| 


ADIO-Electronics Course only, $1405. | 

uber, parts. tools, instrue= 
Hons. Write ‘for full ‘information. Badt~ 
Kits, Dept. SaiA. Hewtett, No ¥. 


C TAPE recorders, Hi-Fi comy 


Mel Feat aE 
Helo erihoven Street, Lica angeles 66, | Parkway Mochine ‘Corporation, 71g PSD 


Ensor Street, Baltimore 2. Maryland. fue and sa 
- = nitwoba. 
|ATTERY eliminator for Ganeidor ya- | _ FREE Literature — Make Big Money ai 
aon” Baery ‘chazger for Vale buttery. | Kauune, Fishworme, and Crickets. Carter Tuning learns 
Gomiiete wit, 3 ‘Distelbutors, | Paros Plains,” Georgia Puno. aaa sg 


Sort! Biokib 830% DOLLS! Dol! Dale We tach we| Soha SR enue 
ll all kinds: | 1985.) of 


| SRO, eR. te, WR Sa 
| Hes ae Pe sa Wier ihe omni ah 
ASTOUNDING Government, survius a | = Jackson Heights 10, N.Y. 


S Los“Angeles 49, 
fornia. ‘rene, 
ved catalog “10e. Meshna,” Lona. | FREE: “How To Win Contents” Inter- | | FREE wholesale directory. list30 000 


| national. Bax 6y-A. Bellwood. stems. Dean's. Box 40-PS, “Elberton, Gn, 


‘ANURTORS ite Toph SE AGUSG | AE wa wey clvin aeroue: | WORLD'S Large weal plu 
SE hadi MOR | UE AR we PT Bee | OED Rare "Ble a 
nickerbocker Station, New York. 2 35" hip catalogs 


BANAGE Motel or Resort Men. were 


SRE Report: 608 Unungal, Suocesstul 


revealed by internationally Samous expert 
ho asco sth ‘Box 10OisT, Evanston, i= 


Ricovered Row to meke omne,Boal~ 


ad = 

ae eee 

oes. Ti boas, Peaaeiag_mepan: 

We suletige”® Wie ge OTE, tect Re NET 

Silico 2 eeu, ese bon Es | Ghiie Sop RA ree MBE, $603 

wants 3 WO GE Ga a 

THSTALL Dyer Aang Glens, Bie PAWNBROKERS wscria coesled. Fab 
seit TALL Dursley alarm Sontems, Die : aR ONES tt ey 

se tne without raschasiea erperincs | fudisbed Free! “rap comics aig | Remco. Somes mutrucons ae 


5 
Spiel” adage Oreo ase | san co 
Best Reet vil Masmathutets, | Oiehwsod Chicago fs, a 


Shee. $100 WEEELY pouible. Compile Mailing | ext setup services" for selection, Heres 
BAKE New Gresseiess Dourhnuig in | iste and address envelopes for advertisers: | Company, 181 West 42, New York City 96. 
azitchen, BO sforen, sree fecipesGurm: | Home-apare: time ParGicuary free. ‘Rac | compete woes New Nore CS OS, 
"goo" South "isth, "Minneapolis "| onal Service: 81, mnlckerbocker Station | WORK At Homel Pree Details. Hays, 
Hiianesota, New York Gity alt New York Manasauan, "New Jersey, 
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PRvto each Details tree 
HN, Thornton 29, Colorade 


EARN. $10,000, Selling Books By Mail! 
Box’ S15, Des Plaines, 


preferred” business, Complete details. $1 
esas gh ce ta Vit 


| MURAL Artis Needed! No experience 
required. earn 810 hour! Amazing 
Bfoject-Achtural Method” Project ‘pat 


tern slides" trace-off, paint "per color 
Hilde.” Professional results, euaranteed! 
Huge’ demand trom tomes. bars. Testa 


a Ble 
cee i 
Cea 


‘evada, 
PLASTERCRAPT molds, guid rubber. 
pltniera! eckae candle siopllen 6 

End manual free. Jayhawk Plasters, 
Hapids. Kansas, 


Dept. PIC, 


$5,000.00 Ist YEAR, Part time. Send Soe 
elie "Ta Carrie's ae 


HOW and Where to Obtain, Capital.” 
Rellable Service, Home City. Indiana. 


So You Want To Start A Mall Order 
Bunthess! The Heobins 13465 way 
10," El Cajon, ‘Call 


‘$10, WEEKLY—Home, spare time. Sim- 
pulled “mail bookkeeplig’ immediate n= 
Someseniy! Aditax, SAHID, Los” AR 
eel 


COLORGLAZED Concrete pottery made 
without maids Patented method. Comes 
Tery" products.” govelties, tiles. Basement 
Teak-sealing.  Moneysmaking "projects 
Booklet, deiaits tree. Men, atiy. National 
Potteries, ‘Grand Htapids, "Mintiesota.” 


DEALERS! For TV-FM Electronic 

jay ‘Power-cord Replacement Ante 

Bina B50 Writer Ble Dynamics, 
‘Siri Port Worth 8, Texas 


VOPERATE Home mailorder business 
yoeacek Peinune, Saadeh Ute, san Diewo 


MONEYMAKING Oppor Quportunt ; GALORE! 
in Mailorder. Detalle Pree Willsfeo Prod 
cts, a96TSA— doth, Wyandotte, Mich 


COMPILE And Sell Name Lists, Instruc- 
PSSA, Bes Seis oe Oh. re 


MAKE Money Making Leathergoods. 1148 
gens Thrormation. "Tandy Leather 
Soox’ Fort Worth, ‘Texas. 


$200.00 MONTHLY, Spare Time. with 
‘Tablesuw, “Bandeuw, of Jigsaw. Write 
Holiday "House, 83800 Hartey, Vancouver, 
Washington 


MATLORDER Pays Big! Tested. proven, 
home money-making opportunity! "Every 
Hing, furniahed: Mann, 366-PS, Hllodale, 
New Jersey. 
LIQUID Molding Rubber, Pree Informa. 
tion Chaney's $41s-C San Jose Bivd. 
Sucksonville 7. Florida, 

PREE details! Importing, World Trade, 
Mail. Order.” Juedee, Bax’ 1058, Decatur 
Georgia. 


JMIAKE M6 From, Square Foot, Pivwood: 
Free Details. Woodarts 
elcwewater, Mais. 


MAIL-ORDER. Excellent, earnings pos. 
ble- Pleasant, dignified. Start 5 
ome, ‘Write: Simonent, Drawer 
Hoboken, New Jersey. 


| puete 


| 378 INVESTMENTS: 


S000 200 0 INVENTION Market 5 
Protits Por $500.00, ‘send 
heck Referencen” Suite Blue, 210° 3th 
ve. New York 10. 


38 MONEYMAKING 
OPPORTUNITIES 


00 WEEKLY possible Compile Mailing 
Unts and address envelopes for advertisers 
ears ime" Particulars. free. Na- 
onal Service, 1, nickerbocker' Station, 
New York City. 


MAKE Plastic novelties for extra in- 
come. Low cost home training now avail 
ble.” Write for’ free Interstate 
Brainine Service, Dept."D-2, Portland 12, 


VENDING Machine—Na, Selling. Oper- 
aus home of Con Machine Aid Bara 
mating "Profis "a3-Paye ‘Catalon 
og | Berens Mache Corporation iis PSM 

rect, Baltimore 2. Maryland. 


TO. $100.00. Weekly. Malling © 
ee a ee one 
Box 919-5. New York 1. 


FREE Literature — Make Big Money 
Raising Fishworms and'ericets Carter 
Parm-1i, Plains, Ga, oe 


DETRCTIVES-Wwork fone. Be 
so ee ite Wace Hb We 
With, New York 26. = a 


MARE 35-450 week cll 

ca for bublahers Some Cilnct wou 
to each Particulars ms 

piatiiarr sane See Soe 


as, peepee 


AMAZING successes through franchises! 
Become exclusive franchise holder your 


territory. information -ushed. National 
fi Reports, Sp=336," 333" North 
, Chieago i. 


LEARN Expert ‘Cake Decorating. Candy 
Making. Free det ‘home. inirvction 
weihod. Cundy a Cake” Dept: Dov Fall: 


AMAZING >i ick aah 
sunt Detain foc" "Pier Lime Springs, 


MAKE Money Writing Short Parseraphs! 
a te eT at tea aD 
here aid how to sel: ‘and st 
buyite from beginners fatty small 
‘Write to sell. right 


facts 
io4 Clark, 


MINK Ralsing information free. Com- 
Take Superior Mink’ Farm, “Su 
Derior EE, Wiscons 


MEN — Women! Start Money-Making 
uti Camipating Buaipes at home in 
fare lume ‘Material that costs 11e bringt 
nek’ $2.58. No canvassing or selling ‘But 

I orders Bring in $20 8 day. Write for 


‘SELL New Invention. Mechanic Stand 
For Tracks To: Service Stations. Garages 
‘Truck Owners. ‘Teo Minute  Demonstra: 


Rochester Il, New York. 


DOUBLE your money. 
South America. without 
Write to “icont."" Calle: 11 No 34-38, Bo- 
Fota. Colombia. 


HOMEWORK. $i brings list of com- 
See ae ee 


-ANDIED,_Fopcora 
equipment ‘Eakins Co.. 


‘and Potato Chip 
Pat 
Sprinetield, Onto. 


‘16 S Light St, 


AMAZING Manufacturing a 
pibelfat of manulactaring fortahas: Pres 
ier Ou Compans, Fostoria 18, Oto 


POPULAR SCIENCE OPPORTUNITIES 


EASY to start rubber stamp business at 
home in spare time. Make up to 88.60 an 
‘Bour without experience. Pacts free. Write 
to'Roberts, 1512 Jarvis, Room CR" 
Chicago 26. 


DO You Know? I's a little Known fact 
that the U.S. Government sel valuable 


easy, at home. Pree 
fan’ “Prundaie’ Station, 


| YOUR Own, Easy-To-Siart, Home Mall: 

order. Bupineis, “sparetime.  Pascinatine 
Tniormation 

Gloster New Jerse. 


vel anywt 
Route, 


| CIGARETTES—Make 20 plain or flter- 
eee ea oe ae 
poe caer gcd 
‘Kentucky. ms - 


REVILL Propane Hand Torches! Thou- 
sand ‘eProfit? Mccarthy, 2233-A' Wiscon= 
‘in“Avenue, Washington 4, D.C. 


jotary Public, Win extra 
{lis {fee Stationers Exchange, BOX 166, 
Uple iee, Stationers xchange, ‘Bok 166, 


$25.00 — $75.00 WEEKLY Cli, tews- 
pi heats TERE Caer Sa 

gi tt 
HRS, Sars 


REE Advertising For Mallorder Items, 
Branvoit.'Stia) Troost, North Hollywood, 


piOgeARE Time) Details Bie, Raymar, 
Bax 6030, Lynwood, Call = 


38A BUY IT WHOLESALE 


TOOE, Cxisloe Send 2. Silvo Hard 
seates 1orSPs'Watnats Phiinaelphin 6B, 


BUY Direct From Factories Appliances, 
Gameras. Watches. "Pree Details!” Can 
Sampath, TAPS loomed” “Avette, 
ferona, Mew Jersey, 


PREE! Name Brands Catalog! Your own 
high profi” business, "Sell ‘Name Brands, 
Tull'o? part tlie. No inventory—no invest: 
‘ment, More thasi 2000 Name’ 


‘Now! Separate wHole= 
‘Den 


Sale ‘price list. i. 2. Davis’ Cor 
Bs, 14s West 18 St, New York Ti, No¥ 
MEAPORINS) | Buy, Wholesale! Save 
log! Norris, 273-L Mer= 


Cc 
Ha ‘Road: Lynbrook 8. ¥ 


EW Deluxe beiow  wholesnle cat 
furniture, 


telewi= 
Pa, een, 


SWIM At Once—invisible swim ald for 
men women, children, 1/25" thick. 4 ant 
‘Korn ‘under’ bathing suit.” Demonstrator 


‘Brooklyn 27, 
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Industries, 80-15-¢ 71 Ave.. 
x 
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D 
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> MELEZ7ZE} SCIENCE OPPORTUNITIES K 


YOUR Own business—Sults $1.50; Over- 
SSE, Machines ate ‘shots’ 
Lies” Coats sue; ‘Dresses 150. Enormous 


rate, Catalog Fee. Nathan Portnoy Ase 
Rorieiss. Zibies “Hossevelt Road, 


EVERY Man A Prospect. Refundable 


ea eae 
heer, housewares: sage ‘oaks 


BARGAINS Galore on 
ataioe-ioe, Now! “Discounts ‘UBuimies. 
{648-PIs Dumas, Sun Jove 20. Calif 


‘DRUG Sundries. Complete Line Of Rub- 
er ioods, Natlozially Advertised Brands 
Viiamina, eke. Walle, Por Pree. Caisiog. 
Federal. Pharinacal Supply. the, Dep 
Seale North Western "Avenue, Chicago 


SRaean Goa eae 
ale Bie Gutslog. Carvin, FW. Covina, 


3868 IMPORT-EXPORT 


ROCKETS: 
| Saletce, Materiais. Catalog 


ie” wet buck 


Providence 


CHEMICALS and apparatus for indus- 
trlal, ‘anaigtical sand "private laboratories 


Eittiog te, icles! Ba 
Syne Mt ise 


Sc Caria! Belk on 
mest aperese Ss Mess 


lope Aven, Rochester" 


Single, | Multistage. | New 


ase. Central 
wi 


SOS cht Sie 

SEARCHING, Pex Eepemc ne 
Soe ola | pce BEE See ora Ree LASS 
gues, Wau =e 


300, EXPORTERS. Global. Gassiteg. 
eld Bt, San Diego 10, 


7 FORMULAS-All 
‘Catalog ie. Kemiseo. 
Silitoes, 


Kinds, Amasing 


Bi 
Park Ridge =| 


1B | 


Gnlialied 
tba 


‘pOMALL investment, starts fabulous busi- 
igimping "Social Security platsa, 

— | Hieber Stiver Key” protectors. amo 
th social security’ number. Catalog ree. 
efbroducta, iI" No. earl Dept: 


FREE Formula Catalog. Latest es 
‘Western Chemical, Baiem,- Ore= 
eon. 


‘NEW Porigulas For Profi Manufacture 
Your Own Product. List Pree Joanston: 
Box 6384-8, ‘Marietta, Georgia 


WUMCO Chemical Co.. Chemicals and 
Ghemical Abparatun Gaiaicaaie" book 
of age ‘Crew 
1s. Pen | Hiingers, soiree? Salesmen, “Send for 

| Sample" atajohan, "ox 4i2, Redmond, 
42 EMPLOYMENT INFORMATION | Washington. 


Magnetic 


HOF Item Sei 
hie soe Dox 681, Read | somphotder every home neta sine 


SPECIAL Formulas for latest money 
‘incoveries. New! Good! 

altho Ultra, Free! 

ts pa. Flori 


~_ PLASTICS 


id casting plastic, clear, cole 
oe kaT eases erties 
‘ca an dhoeks 


fet Woodstock: Iiinoss 


secrets free. Sam~ 
Whipple, Chie | 


a 
‘EMBEDDING, casting 


pie. ee Crystal, 48904 


HLASTIC Em)bedders, Moulds. iplatuge 
andi sic Cainioe 230 "David Co 0 
Garden st, Providence 


STIG mbedtng for, fun ad pro 

‘Senutthal jewelry. decora: 

cle Naclence, ebetien cast 

Sito he alco Paes, ‘Box Wet. Yu 
Snipa t. Caisfornia, 


41 SCIENCE & CHEMISTRY 
NEW Conceots in physics and astronomy. 


gamprlein ique‘structur 
ffen’ for the subatomic parley and thelr 
forces." Nuclear theory” challenged. New 
pea, edition: "25 cents, postpaid. C.F. 


Kant, 4809" Columbia Road, Anhabdale, 
Virwinia 


ROCKETS: New Dlustrated Catalog 35 
Single And Multistage ite, Cones En: 
fines, Launchers, Trackers, ‘Technical 

Yorimatign, Etc. Fast Service. Estes I~ 


Gustries, Pearose’ 6, Colorado 
FREE 3 Pyrex test tubes with purchase 
$2 9h Catalog dace Cnemicale “Agparate 
logy, Mid-States Scientific, 6. 
Clark. Chieazo, 1 


ate 
a ee 


180 rorutar science suLy 1963 


UNUSUAL Chemist 
lst Reare_chemlenls, che 
National, “Box 135. 


YOREIGN—U8.A. jobs. All occupations. | 44 HIGH-GRADE SALESMEN 
up to sleoe oo montily: Rise traseportes |< ee 
SELL Calendars And Advertising 


Hon. benests. Com 
ication form, Ben 


directory 
50 «8 00 al giittiorStogt Busintases uy "Phen 
Batis: | Sample i Start. Simply how Samples 
Ther Gell. Themselves,” Libera! Commi 
| Se'Par “hime, Heing, ois-P "Cottaee 
Grove, chleawo 37, tik” 


FOREIGN Employment. Construction, 


gther work projects, Good paying overseas | MAKE Extra Mone ver 
fobs" with extras. iravel expense Wilke | Pree cattiog and anics outa, 
Giniy: "Foreign Service Bureau, Dept. PS Dept, Pastas chica Ba. 


Bradenton 


ee _ $3.00 UP. Hour) 
Jovment Information Job 


Jer, Hate Work, Pes- 
manent, Write Men 


FOREIGN Fin 


A ee = 
Hepciat serpy ny abet ee | Sor nou astee Stet 
Sones Sessler te astseasts | “aah aig Gimmgng Pal FGA 

SEAPLBS Geman, Ful Ge Mat 
aR TORT, Peas, rire | era mange Goa an cera 
Fe ag a cg oR A rd 
Se RS Sg gt cg 
Spore agi Nig ye 
{Sr Se mokras, Be ahr ae 


alee of satiataction. “Act 


| QEAKE Up to, $50.00 Daily, lst 
rugauent actounts from units pote 


Louis 3-PS. otal pees Salen Rie Geeta Pe 
43 AGENTS WANTED ss ein ‘ soe 


MeL eS i 


Shrubs, Vines, fretant rifle. commis: 
Stark Bro's, Dou s0Y74. a st meee wie, Merits 
fount INE, “sand, ‘Dept. P66, New York 18 


> | ROPULAR SCIENCE OPPORTUNITIES K 


SELL, Advertising Book Matches, Write | 
ytd we, put Fou in, business By Re- 
fun ‘complete line "Ad 
Book Matches in demand by ‘every busi 
hese. right in’ your town! No investment; 


everything furnished Pree! Top commis 
lone daily Bupertor Baten. ‘Dept Pes, 
‘3600'S. “Greenwood, Chicago 19, il 


Tr owe interesied In, making money 
4m seine See the undreds of exceptional 
Spoertuiles in” Salesman Opportunies 
ine, Send name for your copy. ab- 
free. ‘Tell us what you're seine 

Row. Gpportunt 
Te Chicago 10, 


Szpiisinl once sony Saioal 
parttime men to take orders for patesited 
AF cushlon dress ‘and ‘work ‘Sales 
Fanship ‘not required. "Samples supplied. 

High commissions. Write: Chester 
Dept. ‘Gia. 


"Brockton," Mass. 


EDUCATIONAL & 
INSTRUCTION 


ite today! American School, 
Drexel at sath. Chicago 37, | ™ 


Earn Big Money. | 
‘Own "your own’ studio. Learn 
home in your” spare time. Write for big 
free Book Schon of Modein Photorraph 
Dept. Little Falls, N. 


URARN Glvit and criminal inyetiation 
at home, ead. od Day State 
ie, “Inatitute. ‘Applied “°Setence, “1830 
‘Sttinyside, Dept, Si, Chicago 40. imoin, 

MASTER Watchmaking at home, Free 
sample lesson. Chicago” School. 2338-WT 
MitWwaukee, Chicago 4, 

HIGH (School, Diploma at home. t= 
aimed acters Approved, "materials 
Southern States Acudeay, Station E18 


“LEARN While Asleep with your re- 
gorse. Gee or 


BOOKKEEPERS — Operat 


Yaue Qe 


Dollar-A-Week" System. Bilis, Box 203, 
(Cedar Grove, North Carolina. | 
Big money in| 


Tigme™ No musical 


Eee 
Court, Ft Laudert 


ng Jobs open! Operate, repair 


‘oop 
heavy, auth moving equipment,” Learn 
Hon the ob operating Tatest cranes. bull 


doners," earth "earriers! V- A. Approved, 
Free ‘Catalog. ‘Write G8. Hutch,” Greer 
‘Technical thatituie, Braldwood, ‘tinos. 


PERS LICENSE jp 6, weeks. Pint Class 
fg. telephone. Results Guaranteed. El 
Eine Radio School, 26004 Inwood, Dallas, 


PIANO ‘Tuning quickly learned with 


ya 
ie halie "Sentra 


MISSOURI Auction School. Free <1 
Jone. 1330 Linwood, Kansas City 
‘Missourl 


pUBED,, Correspondence Courses and | 
Books sold and rented Money back uate 


INVESTIGATORS, ‘ree brochure, latest 

gubminiature electronic listening devices. 

Ree Hicctronice, Lis00-F “NW ith Ave, 
‘Miami $0, Plorida 


BAe pon aie, TA eee 
G-a. Portland 12, Oreson 


Kirmbus 1, 


LEARN Auctioneering, 
Relich' Auction Calege.” Mason Gity B. 


EARN as you learn, camera repair” Na: 
onal. Camera Repair School offers ‘ae 
credited Home Study Course—instructions, 
fests toole and practice equipment. Pree | 
information."Welte ox ‘ITsPET, Enele: | 
‘Wood, Colorado, today! 

WANT a Diesel Career? Higher pay? 


Advancement? ‘We can help you 
“Tractor 


Tneriate traintue 
Boivin” Bee. HE: wentand ta, rau 
REAL, Estate Course. Beonomical home- 
ty eratute ines "Howard too 
BoP iaat Kaas iy 2 Rdsout 
‘OWN local, collection fice. Pays Bis 
weil ‘Grea Houokes Wire 
USED Courses? Books! List 0c. Sit 
sab Sine Gorsarh, Sate, Mase S| 


io § 
Study at home. Details tree, Reading Ars 
Acadeay. "1100 ‘West "@.*  Wiimington, 
California, 


DRAPTING Home Course $13.00 (Biue- | 
print” Reading. © Electronic, ° Mechanical 
Rrehitestural. Art). Prior ine 23-00 165 
Bireet, Whitestone 87, New York. 


‘SED Correspondence Courses, Books. 
log , 10c. Bayles, 78°. Courtright. 
ikewsBarre. Penna. 


w 


[COURSES Written to Specifications 
Specialists. “Ail Fields. Poe 
Valley, New York. 


ied 
[epalr, ‘Frain how. Sincere Schools, 20 
West Spring. Tucson. Arizona. 
PENMANSHIP Corrector: Improve poor 
eomagpehlo quicul Detals fre. Gement 
1665-35, St Loula 88, Mo. 
CIVIL Service Examination Books! At 


lane Service. 10" Cedar, Charlestown 29, | 


‘CONTESTS 


BEA Real Estate Broker. msure Secu 
rity for yourself and your family. Study at 
Home, "Prepare for state examination. GE 

proved. Write for Book. Today. 
‘Weaver ‘school. of Real’ Estate, 3019 
Broadway, Kansas Ci 


GRAPHOANALYSIS — Learn scientific 


Tn 
Bey-1, Chicago 


“B33 dackoon, 


NEW Contest! Por information write: 
‘The Jackpot, Box 36k, Birdseye. Indiana 


= 
EE = 


DETECTIVES—Work home—Travel, Bx 
fence unectmary. Detective Partieus 
Tree "Write Wagoner, P-125" West 
Beth, New York 34. 


‘SUPER-Directional Microphone picks up 
‘whisper at great distances, Used by In 
felligence Agents and others, Hear conver= 
‘gations clearly through ordinary” walle a 
Block away.” theapensively ‘constructed 
EGR oraiaiy, Sore, materiate "No ‘eee, 
Tronics “experience: knowledke’ or spec 
{ool ‘heeded. For’ fall ae plans” send 
$00, "Airmait. $1.33. to: Super. Snooper, 
Box’ ists, "Marysville 4” Callfornia, 


DETECTIVE Training — Career for 
young and old. men and women: Free Ine 
Keaneth 


Tormation write to 1917-c North 
‘Avenue, Chicago 40, tials, 


"LANGUAGE OUTFITS 
ESPERANTO. UNESCO's interlanguage, 
‘Fest: Pronugetation record $1: Eaperanta, 
Bept_ P'S hildaietons Wit. 

a9 GIFTS 


UNUSUAL Gifts, Cataloe Pree. Hollo- 
way. 900 West Giibert, Muncie, indiana, 


50 BUSINESS SERVICE, 

__ INFORMATION, NAME LISTS 
MATLING Lists mort all Kinds 
$500 FREE folder. ‘Your arculars mall 
$4.00'1000_‘Dixie Mailers, King. N. ©: 


52___ AUTHORS SERVICE 
WANT Your Book Published? Learn how 


Be publish. advertive, promote, distribute 
‘May’ successen ‘Pree booklet PS, Vantage, 
1130 West 31. New York. 


WANTED: Short storie books, articles, 
PURE oF al deneritionafor*aale pu: 
ay ent Sead "Det A, % 
Broadway. 8 


a4 ART INSTRUCTION, 
_SARTOONING, SIGN PAINTING 
HOW. to Make Money WHR 
get a ae Meh Sa 
ier aay gt ea 
Siac BOL FE Fett Bn 


ART Lemony 36 x month, lncudee 


Hon School of Art, 


i. Port. Washington, Le I.. N. 


LEARN Profitable Magazine Cartooning! 
Free Detalis. Cartoonists, Box 3007, Lin 
(alt 10, Nebr. 

‘YOU can Entertain with Chalk Talks, 
Gpiiog Hoc, “Cartooniut” Batda, “Ostivoen, 


TYPEWRITERS & 
OFFICE MACHINES 


RECONDITIONED Typewriters. Mimeo- 
Bah ae ree tips Write 
iodegraph. Keine. 


56 RUBBER STAMPS & 
OFFICE SUPPLIES 

PRE Booklet Indexed Rubber Stamps. 
Rowse Progucts, Dept. Pot, Piltstows, 


a7 DETECTIVES 


DETECTIVE Profession. Home Study | 
Lapel pin. Certigeate. Future. Box | 
1101-6." Use angeles 41, California, | 


DETECTIVE Course. Credentials. Diplo- 
ma__ Free. Information, Southwestern In= 
Situte Criminology. Box 202," Geronimo, 
Oklahoma. 


‘THREE line pocket or office stamp $1.00. 
| scares Bow Sisk, Phoenie 10, Arisoha 


‘CATALOG—Rubber Stam 
Garan. Martine, 1425 Major, 


5. _ Business 
feterson City. 


POCKET OF Office Tipe i 
gos WHA Buechner Ave. 


levtland 
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JONAL Patent Searches, $6.00-/ 61 INVENTIONS WANTED 


(INVENTORS: 1 you have an. invention 
Bajeated /or unpatented: wre 


x POPULAR SCIENCE OPPORTUNITIES 4 
FREE 32 catalog. | | PROFESSH 


a, 
i 
eg 
dp 
ie 
at 
ope 
Fee 
g 


Srammonatey Parpepaet 
URS SE fare SF 

UCRLOFES. i Spal Lig 
be Sieied eae A Portes RS, 


000 SOK N Kage & Address Labels 
1h! ere ate ey ee oe 
SR Teeee mae oa | Cee atu Ilormation ree, Institute gf Ameuiean 
EL Ann rt cy BBA S.'S | Sry sventean onesie peered mrt | Wassgton 3. 
“WRITING. stationery, imprinted, with | You too‘ean Bectand proof? Usetul ister: | omen 
bpenutifut ite beg "42'5 ‘pentpuia Park: | ation sent fre. Stale class. don die- | \ INVENTORS: We either sell your jp 
Box"so./puao 18, Roy, PPE PMY | ioe "pour amvention.”Averiy. 134 SEE LT ee 
AMAZING Business _Pristing values |= 


sata. Print Shop. Box 9708. Green: | | TYRE Manuscrits at home for author. | qdNVENEIONS crometed 7 Fora, Ca 
opel earnings, Com 
es Nie coe 390 Bub. | Bowness cali 
perl Pocket Stamp 81,00. "1000" Business 
Cards $9.95, Printing: Personalized 
Free Literature, Jordan's 953 West O'Gon: 


Ei 
i 
2 
¢ 
Bi 
ff 
i 
fs 
£ 
2 


‘Licensed. 
| Ensineer: Woolworth ‘ulldine, New York, 


| INVENTORS! We wil develop, sell your 
gen Gr invention (patented of ‘unpacent= 
gait “bur. "aational maitutacturersciety 
‘Shventiy ‘seeking ew tems for hh 
Sutriaht cash sale oF royalties. winancial 
Assistance If needed. 10 ‘years. proven pei= 
formance, ‘For Pree information wil 
Wail Stet Tavention Brokerage, 70°Wall 
3 | rept Financlal“Ditrict, "New York 


"rimertested. “gun 
St. Ban Diego 2 Call: 


1000 BUSINESS Cards, “Raised Let 
‘postpaid. Samples” Routh PS-0, 30 


i 
Riolte” Greensboro, N: G: e 
‘Sibling. Greeeabore Hc Roy ge as 
58 PRINTING OUTFITS, eR, et er is 4 ae iatent ‘wit the 
SUPPLIES Professional Patent Engineer and a sot promises. "Pioneer invention. 
THEW, 1902-09 luntrated, printing eg Service, 10 Brosdway, New York 30, W. ¥. 
ment aut supply catalog “this 9 x 1 3 


~ INVENTORS! 
Be te Bue ae 
er aia Oe ane Senet ity a hie iy a itis pan 
SEP tase eu tie | remanent i | POP a8 Rh GR 
Bee eae reat a | Habarresor tay ate Fs eee hence tt, 
Seip stat pare eae ae | Satan aM ira | Pare Rew. Hew You SN 
Rik ich pepe ane | Sepa, RRM eras Senta. | “TONG! Bow sor Seem yur 
Daal gap te aed Ets] Beat staneraal oR PEAS? Sag Sa a 
iene, Bec fae’ | Bs ace Sine neat beans et 


i 
gaitogsaad 3100 Assenean "rind | =o = 
teat ae Supply Go. Dep PATENTS Stlitfully Prepared for maxi- 
Ninth Street, Cane faland City 1"'N.'¥ | mam commercial value with useful prod: 
ARRINTING Outsts, type. supplies, Send | 
aye for Msorated ap "tnd sami | 
the. Hot. Meriden. Conn. 


care Stamp, Presees Hygraulig 
gutted Rlectcienly “neatea, ‘Sines Sex 
eid". orsis", starting outnts, supple, 
Printing Prowes Custom Manitacturing. 
Tit Rast Commercial, Springtield 
Micsout 


MAKE Your Own selfsmoldine rubber 
anys cand printing “cuts, letirubeer, | » SEARCHES #15, Oficial Patent Draxings 
AGT a2 Wisdonatns OU FES sa) Spitataction Ozarantecd. Mall Sketch | 
TERINTING _ Prvece, Supplies, | Arthur Drive. S., Washington 23: Dc. | XY. 
Be Brnbaleh Service, ncehanucs: | “WS ONS SE Z 


———_——_—_— | "INVENTORS _ re ‘assistance with 
U.S. Patent Omice Searches—#5.00, Pree | Snancing, developifu, obtaining manutace 


pirenunn “Reed” Patents” pemewre | furer. prion” Welle vettigw Broce 
agEE cee cate —— Bitoni omee Searchers, 203 Brondway, | Aida Hore ew. Vore 
2a ce era. ee ite Pe [KSee itte the inventor Teuton 
RUBBER Stamp “Prestes, Supplies | PATENT Searches including Maximum 
ft Sas "Wather ‘Road. Kalas: | speed. fol alvgail report and’ clow pate 
Bilchisn gaiss She copies, $6100, Qualty searenes expertis | 64 MODELS, MODEL SUPPLIES 


SHIP and yacht model Atth 
Punts, Bena "Boe" sor Ghiustra 
ing undeeds” of items. Ay 


‘Sdminfstered. Abvolute Confidence id se- 
$0___FOR INVENTORS _| (155 ress and "Patent 
INVENTORS. if you have an tovention | Financial assistance: 


for el tae [oF tpatented, write In- | Washington Patent Omice Search Bureau. Rede eee BPE: inayat Oa 
sete oP american, Inventors, Dept, 208, | 16 G street. NW. Washineten. D.C. iosiss = 
See ne aerene 
pate | ,IRVENTORS! Sell, your, invention for | book 

eatin Gury “Patent ie" eludes | $B Eade ae Ry ee yaeaegae | Ba 

ed "Instructions and all ne tnted Gapatented. For. free information 
ateria. 612.5. Money ‘back, euarantee.| rite Gilbert Asamns, Patent Broker 20 
National thventors. com] war ets New York, 
Franklin, "Washington, ih Saeed | 


or 
See SL Se rw ae 
Eula coenis. OF  e e 


Ellent Mangfartarers, Financial aastance | | SHIP Model Kits and Attings: elingery 

PATENTS prepared. 32 grata © available. Write United ‘States Invention | frigates, ec. Catalog. paint-tool lst, book 

Gemplete applica, ftd6 ups aventors | Brokerage. ta Wall Sireet, New York | Uist 85e\ Model Shipwass. Box 82, Bogota, 
Box S22, Duluth, atinnecota. Ny | new ersey. 
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This one 
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WHITE Heat V" Radio-controlled 
‘model gdroplanie featured June 1962 Pop- 
lar Mechanies. Pull atteras, 
ctessories and engine avaiiable: “cltesatare 
for seamped aidressed envelope, 
a-SNor Miiwaukees Wiles 48, 


71 FOR SALE MISCELLANEOUS 


WEATHER Vanes. Whr pay, $10.00 ot 
more? All Aluminum. Pull Stee’ $4.95. Free 
Riverside. | 


Foler. “Greg, 2311" Westover. 
Ihinais, O° 


TAPED Names, Labels, Numbers on per- 
manent plastic. metals. ‘Colers. 25¢ word, 


‘minimum. Dialtape, Box 1182, Pomona, 
California sat 


PERSONAL 


72 WANTED TO BUY 


ji-Coll” picks up any telo- 
ersation im vicinity. "No con 


ippers, Gallons, 
rating Power Boats for Radio 
jend. 5c for Catalog. Ideal. 17 


‘West Id street, New York 11, N. ¥. 
CASTINGS and, Gulsbed Stexm—Gee 


(OT air engine. Plans. $1.00. Walter 
‘Huff, $302 Sharon, Cincinnatl 41, Ohio. 


Roc! 
genes, 
‘Giant’ new ‘cataloy 


ew 
&3 HOME CRAFTSMAN 


i= Fousell"_ Leathercrat 
thier. Company, 
orth, Tex. 


SQUAREKNOTTERS: Make bella, hand- 
bags, lanyards, ‘dog leashes. etc. Special 
offer! Berinners baok, catalog and quailty 
send amples ls'Co." Dept 
‘Siepr to Henry St, Brooklyn New York. 


x picture frame moulding, al 
q sles, We will miter coriers 
Eegh caer ‘Works, Ine. Hammond, 


UGNTL PHANG, Ratterps, thingy to, mak 

‘Pun. Profit. World's greatest selection. 

ew catalog oc. Craftpians, 18398-8 Har~ 
‘wood, "Homewood. Ii 


DO IT YOURSELF 
REBUILDING The Player Piano—pew 

ook Postpaid. Satiatacr 

Ron Gunvantesd, "Vestal Pies: Vestal 

New York 

67 OLD GOLD, JEWELRY, 

WATCHES, ETC. 


USED and new watches $2 up. Pree Cat- 
rogue, doutiers Watches: s-Pa' So: Wa: 


Immediately For Old Gold. Jew- 
aig Gold “Feet” Watches, Biomands 
Bliverware. Spectactes. Platinum, Mer= 

Free information, Rove” industries, 


4S0-¥ kant’ Madison, Chicago 2. 
“HIGHEST Cash—Gold. Jewelry. Dia- 
mondi. silver “Platinum. Mall Articles 


Free Tnformation, “Chicago ‘Gold Pre- 
lous ‘Metals, 6B. Monroe, Dept. S187, 
Chiengo 

8 TOBACCO & PIPES 


CIGARS and Tobacco Bareains, 
List. Fobacconist, 220 N. Clark, Chicago 1 


Free 


” Catal 
Setterson, 


free. Ho- 
tuntington, 


70_OF INTEREST TO WOMEN 


EARN Money At Home making eormeous 
candles for helidays. and” oceasions, "with 
‘our unusual molds. Pree Pacts, Candle In- 

‘Devt. Fallbrook. Calif 


MAKE 825-865 weekly typing at home 
Details $1, Boneo, 130 Cumberiand, Mason 


70K FOR PARENTS 
“g MISTAKES Parents Make” Every 
parent should have this new beok spout 
Ehitd ‘training. "ft is| free: ‘no obligation. 
Simply address Parents ‘Association, Dept 
Pleasant Hill, Ohio. 


IUICKSILVER. platinum. silver, gold. | 
ores ‘enatyecd hecreury “Terminal, Wore 


‘Sood. ‘Maseachusetts 
‘OLD Copies of Popular Science wanted 
any sue from 1860 to, 1915, Condition 
ot too important provided books are com= 
ete "with to. pages removed. Write to 
Room “sat. gs "Lexington "Avenue. New 
York 17.8. ¥. 


77 TREASURE FINDERS & 
GEIGER COUNTERS 


Thteresting’ customer re- 


pt DY. Palo 


Free 
Estalog. Gardiner Electronics Co.. Dept. 1 
43848 Bast Tdian School, Phoenix, Arizona, 


EXPLORE Underground. years, abead 
transistor MetFotecht locators eect ‘old 
ploraitons. Dept, Box 
403, Mento Park, California. 


phone 
Sees cots eee. 
‘Washingion ‘Sts Mobokes\ New Jérasy. 
“ROLE Others with "your Tough 
Felgoatty, adults J" Wee: Cuaron, Box 
Baste Galego 98, 
INDEPENDENT Thinkers — investgnis 


Humanism, personal ‘phic 
Tosophy! Pree lterature.” American ‘Hu- 


Springs, “Onto, 

LOANS by sail, $100-9600. Anywhere. 
Coaidental” Write’ Union Punatice, “Dept 
FSIS E. Camelback, Phoenix, Arizona, 


Information 
$35, Dumas,’ Texai. * * 
UPTURED, Comfort. Wo 
vpaderstraps, Elastic ‘or Stee Write iiand 
Lock Products, Preston 2, Ontar 


ar Geta aang ee, 
astitute, TH La "Posada, National City, 


LEARN Real Spanish fast. Guaranteed 
results. Introductory Lesson 250. ‘Trader, 
Box 44s0-Ps, Midxecrest, California, 


TREASURE, Gold. Silver, Relics, Find | | MEXICAN Law Practice, 1203 Arizona 
them ‘with new 106i models, "Pree infor- | Ave., Hl Paso, Texas. 
Ballon Raytron, Box 715. North Holiy- 
(rood. California: PANELUENCE, Others! Hew 
raves rence | PRSMog,cTeshmlaton-Amaaine! Bee 
iver, “relic | (alls Baderian, “box “ST=PS Nort 
eper  powertal, Betectran focttorg: | Brunswick. Ni 
formation: Detectron, Dept. P87, 
Gabriel. California. tS" | BOA REMAILING SERVICE 
GOED, tm a) Sliver, coins. treasure, | IARIT Beach emails 8c; for, $1.0. 


SUPERSENSITIVE transistor treasure 
‘Anders. $19.95 up. Kits available. Free cat= 
‘log: Heliko, Box 10363. Hous 


‘TREASURE Finders—Basy to make elec- 
tronic’ kits or assembled models Under= 


Hectronie Applications: Ine, 
Box 008, Alexandria, Vireint 


eR fo. ational PO. 


HAWATI Secret Address, Receiving. 
ormarding, 35 $3.00 Monthly. Posten 
‘Satoa’ Kailua, await 


SECRET Rem: 8 aa: 
pide ‘Grad, Hox 1486, Sin Diego, Call- 


1-00, Month 


‘Box i206, "Pla 17, 


ledge 
24 California 


‘Coin Locator! Pree 


NEW erature! 
Howe. 611-A Kansas, Atchison, Kansas. 


REMATLING, Forwarding ae. 43,00 
‘aMonthis. P.O. Box #5, Spokane 10, Wash. 


FIND Hidden, Gold. Silver, Jewelry. 
Relies.” Coins. Water. Etc.” Guaranteed 
Metal Locator Oaly $3.00. Literature Pree 
Ropbineca, 31 Beott Sant Franco 1%, 


50 cents. 3-61 ow. 
eh Dublin, Cohar 4T'Os 


RECHARGEABLE Treasure Pinder! Hic 
senaitivity. Low gperating cost,” Details: 

jerra ‘Sclentife, 2035 W. Burbank Blvd, 
Burbank, California. 


Free 
faoeB0, Bas 


calafog, Korth ‘American. 
Waukee, Chicago 47. illols 


79 MISCELLANEOUS 


[REE Wholesale Catalog! 100,000 Prod- | 
‘Tremendous Discounts! Taylor 
Bistrititars, ‘Newton 3, New Jersey. | 


HOMEBREWED Winemaking. _ Com- 
plete netructions and. recipes. Over 125 
Yormalan "$1.90. Harves. 1402-W, Enele-| 


‘BORROW $100 to $1000 by Mall. Quick, 
Easy. Private. No Co-sieners. Hepay. ii 
34” small monthly payments, “For the 
Amount’ you want write to Dial 
Finance Go. Yio aciipatrick Blde.. Dept, 
7521s. Omalia “2, Nebraska, 


‘BORROW $1,000 AIRMAIL! Rep 

fof twenty-nise onthe, State 
"Finance, Dept: 

Kansas, 


~ NEED Mones?, Do as thousands of peo- 
Je are doing—borrow money” You heed 
rom National Loans by mail, quicky, 
confidentially. Easily arranged.” repay 
Shall monthly amounts. Borrow $100. 
$600.00" without collateral or "consteners, 


EUMIROD Easily Forms To Many 
Shapes Latest in Lighted Displays. Basie 
Rie ?s200. Postpaid. Guare Devices. Box 
‘fre, Los Angeles. Calif 

RECEIVE Mails—Offers Prom Whole 
salers. Manufacturers, Publishers, Every 


Where. Get Listed, ie, Horick's, Cincia- 
Batt 36. Ohio. 


LOANS by mail. $100-8600. Anywhere. 
confidential, Write Union Pinaitce "Dept. 
BS. 323 E. Camelback, Phoenix, Arlsonn, 
aNFED Money? Borrow $100-41000_ by 
ail. Confidential. repay th 24. months, 
Free foan application” Budget Finance 
Gey Dept. Biss, 31% so. doth, ‘Omaha 
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Cast your ballot for a successful future! 


22 


ARCHITECTURE 
AND BUILDING. 
‘citer rowing & 


For Real Job Security—Get an I.C.S. Diploma! 1.€.S., Scranton 15, Penna, 


%QD 


‘ner Managem 
Frogrmenn r Otat 
Prpremmine the 1M 1401 


LCS. is the oldest and largest cor- 
respondence school. 223 courses. 
Business, industrial, engineering, 
academic. high school. One for 
you. Direct. job-related. Bedrock 
facts and theory plus practical 


teed Manes | Isdera Sperin 
‘rating Ferene! ber fattons 
echaneat 
Shetfieal roar | MATHEMATICS 
conning Marcoaaterstes 
scar Orting Monette an eons 
ELECTRICAL tor tninet 
‘Bectie Mtr Resin | Mabematics sd Pris 
Eire tose | te tnpoering 
Stats 
Etre Enmore | MECHANICAL 
Tere wens rng 


een Art 
Rigitete 
itand Face 
Sila aa rocedres Pesan 
“ir Parveen 
queens. ENGINEERING Petroleum Oper. 
erotesionat) | Porsison 
eoancal PLASTICS 
fan Pista Tein 
a, PLUMBING, 
vr | asgeatmsowmet | SAHNI 
‘ements of Nuclear Enerey | ENGLISH AND orate 
{rt Chemsiry | Wire 
civie Benes we 
ENGINEERING | [eau Yeoman! 
Graton wre 
scr ter Wong 
ree 
HIGH SCHOOL 
ian 
Son Caan P. 
eh Seat age Prep 
“te iB eens) 
sas St Gewat 
{ith Ste! tomate 
hth Sota Secreta 
(ih Sonos vaeabout 
LeaDensHir | PULP AND PAPER 
fase Seoern Pipa hete ere 


PENNA. Im Hawaii 


RS E § 
application. Complete lesson and 
answer service. No skimping. Di- 
ploma to graduates. 

Send for the 3 free booklets of- 


fered here and find out how I.C.S. 
your road to success, 


TRAFFIC 
Motor Trafic Management 
Aaa ate Clr 
‘atte Management 


TV-RADIO- 
ELECTRONICS 


Fis Cas Rsdtcaphone 
‘ante 
Fagdamata of Cerone 


Gener Cctones 

7 ‘Separate with 
arom Eau 

Witt tre na 


aterma i 

ran wineieting Sound * 

Resane Shop Blowrnts 

eat hinting Tey 

Wane Cinecing 
Tehran 

welding Processes 

STEAM AND 

DIESEL POWER 

Tapector 


TEXTILES, 
204 Seioning 


Senn tes 
oom hing 


atonal Mame Study Counet 


INTERNATIONAL CORRESPONDENCE SCHOOLS TGS SS 


BOX N2751G, SCRANTON 1 
Without cost or obligation, snd me “HOW to SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson 
[Mame ofthe course im which you ara nterested. 


reply P.O. 


‘Yur Name ew Home Roses. 

City Zone___State Working Hours AM. P.M, 

Camel Canaian residents send coupon to Internation! Correspondence School, Canaan, Li, 
‘Monten, Canada Special low monthly tulan rates to members ol the U.S, Armed Forces. 

Letnennenennnnennnennnennenenennennennenenennenennennnes: 


194 roputar science suLy 1963 


‘Rugged two-stage, big-truck spring is actually Rides right, loaded or light! The two-stage rear 
two sets of springs in one. As top leaves deflect springs in Ford pickups automatically adjust to 
they get added support from lower leaves. changing loads to cushion cargo and driver. 


FOR GREATER DURABILITY, EXTRA LOAD PROTECTION... 


BUILT LIKE THE BIG ONES 
with two-stage leaf springs 
‘63 FORD PICKUPS 


NEW CAB COMFORT Ford's Custom Cab puts 5 inches of foam cushion under you. . . 27 pounds 
of insulation around you for a softer, quieter ride. New fully-synchronized transmission, too! 


FROM AXLE TO AXLE, BUILT LIKE THE BIG ONES ! 


‘The two-stage springs of Ford 
pickups mean more than a 
smooth ride, light or loaded. 
They mean big-truck rugged- 
ness. Ruggedness that extends 
clear through the chassis for 
extra durability, extra savings! 
See your Ford Dealer today! 


I-beam axle gives bij Bearings on both sides keep 
strength and durabi rear-axle pinion gear in posi 
wheel alignment, saves tires! tive alignment, save on we: 


FoR 6 EARS TWF SYMBOL OF DEPENOAGLEPREOUTS : 
BD wor cowra | 


THE TASTE OF ACTION: SANDY HOOK, CASTING FOR STRIPERS. GREAT DAY, GREAT SMOKE: 


SMOKES 
MILD 


“CHESTERFIELD KING 


